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t Telephone Men : 


R. CONKLIN, secretary and general man- dependent telephone properties of Mahaska county, Lowa. 
ager of the Inter-State Independent Tele- This system has remained separate and apart from the Inter- 
phone and Telegraph Company, with head- State company, and now includes nearly three thousand 
quarters at Aurora, Illinois, was born in subscribers. Mr. Conklin is still general manager of the 
Steuben county, Indiana, in 1863. When Mahaska County Telephone Company, which has its prin 











Shelden 








he was seven 

years old he 

went to Wau- 

seon, Ohio, 

where he 

spent his 

youth, coming 

to Chicago at 

the age of 

twenty-five. It was Mr. 
Conklin’s intention to follow 
the legal profession; but he 
became interested in Inde- 
pendent telephone work at 
Joliet, and at once entered 
ardently into the new field. 
The town of Lockport, a 
few miles north of Joliet, 
at that time presented a 
good opening for an Inde- 
pendent telephone company ; 
and in 1897 Mr. Conklin in- 
corporated the _ Lockport 
People’s Telephone Compa- 
ny. During the following 
year he organized and incor- 
porated the Northwestern 
Telephone Company. . Then 
in 1901 the Inter-State In- 
dependent Telephone and 
Telegraph Company was in- 
corporated, and proceeded to 
take over the properties of 
the Lockport Telephone 
Company, the Northwestern 
Telephone Company, the Du- 
page County Telephone 
Company, the Whiteside 
County Telephone Company, 
and the Crete Home Tele- 


phone Company. The Inter-State company now owns and 
operates, including these acquired properties, twenty-eight 
exchanges, with subscribers aggregating twenty thousand, 


E. 


and approximately a thousand miles of toll lines. 


In 1902 Mr. Conklin, with two others, purchased the In- 





R. Conklin. 


cipal exchange at Oskaloosa, 
Iowa. 

When the Lee Count; 
Telephone Company, of Ft. 
Madison, Iowa, was reorgan- 
ized, and the consolidation of 
the farmers’ mutual tele 
phone companies in Lee 
county effected, it was the 
executive ability of Mr. 
Conklin that made possible 
the successful outcome of 
these plans. A _ profitable 
property has developed out 
of this consolidation. 

In 1903 Mr. Conklin was 
requested by officers of the 
city of Kankakee, Illinois, to 
prepare a _ telephone ordi- 
nance. A very efficient tele 
phone system has been built 
upon the ordinance presented 
by him, and the Kankakee 
franchise is considered a 
most ideal arrangement, both 
for the city and the telephone 
company. 

E. R. Conklin has figured 
in practically every telephone 
conference and movement in 
the state of Illinois since his 
advent in the telephone field 
His personal efforts brought 
about the only statement eve 
officially given out by the 
Chicago Subway Company, 
to the seven largest Inde 
pendent toll line companies 
in the United States, having 
in consideration the entrance 


of the Independents into the city of Chicago. 
Great credit is due Mr. Conklin for his successful efforts 
in entering an opening wedge for the handling of Independ 


ent telephone securities on the British money market, thus 


providing a new field for financing 
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BUSHWHACKING CONTINUES. 

ROM time to time the.report trickles mys- 
teriously through the Independent telephone 
field that the Bell is weary of fighting, and 
would welcome a cessation of the bitter 
warfare that has been waged ever since the 

Bell started hostilities some twelve or thir- 

teen years ago. This talk of “stop useless 

fighting and develop the telephone business 
6n the broad, constructive non-partisan 
lines,” which is being circulated in an in- 
sinuating way in certain quarters, sounds 
very innocent and plausible, and there is 
reason for believing that the Bell really de- 
sires such a turn in affairs. But, as ever, 
the telephone octopus has its own selfish ends in view, al- 
though pretending to try to attain “the greatest good for 
the greatest number.” Meanwhile, the Bell continues in 
practice to disregard all the peace and harmony preaching. 
and is overlooking no opportunity to strike the Independ- 
ents a blow either below or above the belt. 

That truckling magazine, Public Service, whose chief 
mission on earth seems to be a fawning defense of public 
utility corporations which have found it necessary to” use 
press bureaus, in its latest issue contains another attack on 
Independent telephone securities. In the same issue ap- 
pears a laudatory article of the Bell and its president, Mr. 
Vail. The coincidence of the two furnishes added proof— 
which was unnecessary—that the Bell is playing a double 
game in the same old fashion. While boosting the “har- 
mony” talk in order to silence the Independent’s guns the 
Bell from ambush is firing at its competitor and doing its 
best to injure and handicap Independent development and 
success. This guerilla warfare has long been characteristic 
of the Bell and is to be expected. The point sought to be 
made is only that the Bell has not changed its tactics of 
vicious fighting although it lately has cultivated the cun- 
ning talk of harmony and peace. 


THE 


THE BUSINESS OUTLOOK. 

Sl YWLY but surely the general business conditions 

throughout the country seem to be improving. Were it 
not for the fact that a presidential campaign is on, with all 
the usual accompanying uncertainty that makes capital un- 
easy, the recuperation undoubtedly would be more rapid, 
but the political feature has to be reckoned with. An en- 
couraging phase of the situation, however, is that the busi- 
ness world promises to get fairly on its feet again by the 
time the fall elections are over, and then the country will 
probably face four years of uninterrupted prosperity. 

A more conservative feeling exists now than was in evi- 
dence a year ago, due, of-course, to the financial depres- 
sion which originated last fall, and this is considered a 
guaranty that the commercial pulse will beat more steadily 
when conditions are normal again. As confidence is re- 
gained, and with good crops, the year should witness a 
healthy revival of business activity. What is more reas- 
suring, too, is the belief that the prospect for better times 
will rest on a safer foundation because of the feeling of 
conservatism referred to. 

But the operation of telephone plants continues through 


good times and bad. Tight money may restrict or delay 
extensions for a time, but experience shows that people must 
telephone whether panics are on or not. The telephone busi- 
ness, therefore, is less affected by hard times than any other 
industry and yet feels the impetus of improved conditions 
just as quickly and as much. At all events, let us all hope 
that the prophet of good times is right and let us also do 
what we can to bring it about—and everybody can help 
some. 

Copper production in May showed an immense gain over 
preceding months. The price is creeping up a bit, too, 
showing a growing demand. These signs are considered 


hopeful, and indicative of better business conditions. 





SOME BENEFITS OF COMPETITION. 

NASMUCH as the foes of telephone competition confine 

themselves, for good and sufficient reasons, to theoret- 
ical and general statements, and never by any chance make 
allusion to either examples or statistics, an occasional re- 
view of some one of the many concrete instances where 
competition has been of decided benefit to the public is al- 
ways interesting. We desire to call attention to a few facts 
in reference to what the telephone situation was before the 
advent of an Independent telephone company in Janesville 
and other places in southern Wisconsin. 

Before that time the Bell company had a few over three 
hundred telephones in the city of Janesville, notwithstand- 
ing it had been in operation nearly twenty-five years. There 
were no exchanges at Darien, Sharon, Clinton, Footville, 
Orford, Brodhead, Evansville and Milton. Its lines were 
all on the old grounded, single line system; its instruments 
were of an obsolete pattern and its rates were $4 per month 
for a business telephone and $3 per month for residences. 
For a long distance telephone and metallic line, it charged 
$5 per month and in some instances more. Such a thing 
as a farmer having a telephone was never known, for the 
Bell company absolutely refused to install telephones in 
farmers’ houses except at exorbitant rates. Its toll lines 
were principally single grounded lines and the service very 
bad. To talk to Milwaukee it was often necessary to have 
the message from Janesville repeated by the operators at 
Whitewater and Waukesha. 

Nine years ago the Rock County (Independent) Tele- 
phone Company was organized and an exchange built in 
Janesville. It established rates of $2 per month for busi- 
ness telephones and $1.50 per month for residences. It 
gave every subscriber a full metallic line and installed the 
very best long distance instruments and the latest improved 
switchboard and protection devices. It opened for business 
with 380 subscribers, and notwithstanding its list of sub- 
scribers has now reached almost 2,000, it has advanced its 
rates only fifty cents per month for business telephones. 

Immediately upon the opening of the Rock County Tele- 
phone Exchange, the Bell company reduced its rates to 
$1.50 per month for business telephones, and $1 per month 
for residences. These rates remain the same today, and 
for the past few years it has offered a further inducement 
by giving three months’ free service to all new subscribers. 
Its officials admit that it loses money at these rates. They 
make them for the purpose of driving the Rock County 
Telephone Company out of the field. The proposition to 
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merge with the Bell company has been made several times 
to the Rock County company and declined. 

The Independent telephone companies are the friends of 
the people; they are furnishing better service today than 
the Bell company ever furnished; they give connection with 
ten times as many people at half the rates formerly charged 
by the Bell company. 

These conditions do not come of their own accord. As 
a matter of history, the Bell company makes few concessions 
to the public that can be avoided. That it has made con- 
cessions, in this and hundreds of other cases, is proof that 
actual competition, or the threat of such competition, is the 
most powerful weapon of the people against unsatisfactory 
telephone service. 





IT WAS BELL MONEY. 

Rh Wisconsin Telephone Company is a Bell concern. 

Recently it issued new stock to the amount of $1,500;- 
ooo and the announcement was proudly made that every 
share was eagerly taken by the “present shareholders.” The 
individuals who boost the Bell game laid much emphasis on 
this statement as showing how strong the Bell securities are 
and how popular in the territory where the company 
operates. 

Let us see: The stock of the Wisconsin Telephone Com- 
pany is owned as follows: American Telephone & Tele- 
graph Company, 16.77 per cent; Western Telephone & 
Telegraph Company, 82.64 per cent; other holdings, .59 
per cent. The American T. & T. is the parent Bell com- 
pany. The Western T. & T. is a subsidiary Bell concern. 

Together they own all but a trifle over one-half of one 
per cent in the Wisconsin company, the fractional holding 
belonging to the officers of that concern. In the Western 
T. & T. the American Bell owns 76.17 per cent of the pre- 
ferred stock and 57.15 per cent of the common. 

The moral of these figures is that it is Bell money that is 
used to finance the Bell licensees. The inference that local 
capital is pouring in to build extensions and reimburse the 
Bell treasury, therefore is not correct. 





A BELL MEASURE. . 

iN apes CURTIS of Massachusetts has signed the 

bill which has passed the senate and house of the Mas- 
sachusetts legislature making legal for investment of sav- 
ings banks in that state the American Telephone & Tele- 
graph Company’s collateral trust 4 per cent bonds of 1920. 
By the terms of the amendment the company is obliged to 
have a majority of its directors from Massachusetts, and 
the savings banks cannot invest more than 2 per cent of 
their deposits in telephone bonds, The text of the bill 
states that savings banks may invest in bonds of a telephone 
company of which a majority of the directors are residents 
of the state, provided that during each of the five fiscal years 
of such telephone company next preceding the date of such 
investment: 1. The gross income of such telephone com- 
pany shall have been not less than $10,000,000 per year. 
2. Such telephone company shall have paid the matured 
principal and interest of all its indebtedness. 3. Such tele- 
phone company shall have paid in dividends in cash an 
amount equal to not less than six per cent per annum on all 
its outstanding issues of capital stock. 4. The dividends 
paid on the capital stock shall not have been less than the 
total amount necessary to pay the interest upon its entire 
outstanding indebtedness. It is further provided that such 
bonds shall be secured either by a first mortgage -upon at 
least seventy-five per cent of the property of such telephone 
company, or by deposit with a trust company incorporated 
under the -laws of Massachusetts of bonds and shares of 
stock of other telephone corporations under an indenture of 
trust which limits the amount of bonds so secured to 
seventy-five per cent of the value of the securities deposited 
as stated and determined in the indenture; and provided 
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that during each of the five years next preceding such in- 
vestment the annual interest and dividends paid in cash on 
the securities deposited have amounted to not less than fifty 


per cent in excess of the annual interest on the bonds out- { 


standing and secured by the deposit. 

It is apparent on its face that this bill was passed in the 
interests of the American Telephone & Telegraph Com- 
pany, to the exclusion of al/ other telephone companies, and 
is a sad commentary on the fairness and good sense of the 
Massachusetts legislators. 





THE TRADE PAPER AND THE BUYER. 

T is a safe precept that the advertiser is wise in avoiding 

those trade papers which are published more for the ad- 
vertiser than for the reader. Advertising is a superstruc- 
ture, and it increases in value only as its foundation gains 
in definite appeal to the buyer. The mere fact, for ex- 
ample, that a telephone publication reaches a certain tele- 
phone company is no guarantee that the buyer of supplies 
for that company will be influenced either by its reading or 
advertising pages. Nor is it quite a certainty that the man 
listed as purchasing agent of the company is really the most 
important factor in the selection of supplies, even though 
he may no doubt so consider himself. 

The trade paper, then, that gives the advertiser the best 
possible return for his investment must appeal personally to 
every man in its field. Such a publication can agree with 
absolute certainty to bring any man’s proposition to the at- 
tention of those whom it is vitally important that he reach. 
And the trade paper reaches this mysteriously, seemingly 
impregnable purchasing factor, not when the worries and 
cares of business harass him until he vows to spend no 
more money for anything; it reaches him invariably at the 
psychological moment, when his mind is relaxed, his cigar is 
drawing freely and he is receptive to almost any well-put 
proposition. These things the best salesman on earth can- 
not compass—nor can anything but the best trade paper. 

These conditions seem a little difficult, and not easily 
proven to the satisfaction of the prospective advertiser. But 
there is a proof that is absolute, and its name is Paid Cir- 
culation. Business men do not spend even a small sub- 
scription fee for the benefit of the waste basket. 

At the height of prosperity perhaps the advertiser may 
think he does not need the trade paper; in “hard times’’ it 
is his mainstay—his one indispensable expenditure. 





A SERIES OF ARTICLES BY MAX W. ZABEL. 
OMMENCING with this issue, TELEPHONY will pub- 
lish a series of articles on the Commercial Aspect of In- 
ventions, by Max W. Zabel, patent attorney. Needless to 
say, these articles will be read with a vast amount of in- 
terest. Americans are proverbially an inventive race; in 
fact, someone has said that every man invents something 
or other during his lifetime. At any rate, the number of 
patents issued each year in this country is enormous. 

Yet, notwithstanding this racial ingenuity, there are few 
subjects so vitally interesting to the worker in general about 
which he knows so little. A little knowledge is a danger- 
ous thing, and the inventor uninformed as to the various 
channels through which he may dispose of his device to 
the best advantage is practically at the mercy of scheming 
agents and wily promoters. 

Mr. Zabel’s experience in both private and corporation 
patent work enables him to handle the subject with author- 
ity, both from the standpoint of the inventor and of the 
manufacturer or promoter. 

The extraordinary inventional development of the Inde- 
pendent telephone field during recent years, not a little of 
which is due to the employe and the man in the field, makes 
this series of articles of peculiar interest to the telephone 
man. Mr. Zabel will be glad to answer any questions aris- 
ing from these articles or relating to patents, contracts. etc. 





THE MT. VERNON TELEPHONE SYSTEM 


New Modern Plant of One of the Pioneer Independent Telephone Companies of Ohio. 
By J. C. Ames 


HE Mt. Vernon Telephone Company, of Mt. 
Vernon, Ohio, secured its franchise in No- 
vember, 1894, and commenced business 
July 1, 1895. The company was organized 
by F. L. Beam, H. C. Devin, P. S. Kelser, 
H. D. Critchfield, the late Hon. B. L. Mce- 
Elroy, and Dr. L. P. Holbrook. Mr. Beam 
and Mr. Devin have been president and sec- 
retary, respectively, of the company, ever 
since the first organization of the board of 
directors. Dr. Holbrook was the first treas- 
urer, but this position in the official family 
has been filled by P. S. Kelser for a num- 
ber of years. Mr. Kelser was the first gen- 

eral manager. 

The early history of the concern is all the more inter- 
esting when it is recalled that at the time the company’s 
local plant was being constructed, exchanges were being 
built by Independents at 


All windows and doors on the exposed sides are of fire- 
proof material, and the building is planned for the special 
needs of the telephone business. The rear portion includes 
a convenient stable with ample provision for horses and 
vehicles. Each floor is planned for a special department of 
the business. The basement contains heating and power 
plants and general storage; the ground floor the supply 
room and stable; the second floor the business offices and 
repair shop; the third floor is entirely given fo the operating 
department, and the attic provides additional storage room. 
The building affords convenient facilities for economical 
management and operation. 

The business offices of the company are on the second 
floor, and are spacious and well equipped with modern facil- 
ities to properly supervise the business. From this floor all 
branches of the company’s business are managed and all 
accounts are kept. By the use of modern loose-leaf ledgers, 

the addressograph, adding 





Newark and Chillicothe, and 
that, with the exception of 
the Cambridge and Nor- 
walk plants, this is about 
the oldest of the Ohio In- 
dependent plants. The prop- 
erty of the Mt. Vernon Tel- 
ephone Company has en- 
joyed large growth from 
the very first, and the de- 
velopment, per capita of 
population considered, has 
not been exceeded in the 
state. The Mt. Vernon ex- 
change is generally recog- 
nized throughout the United 
States as one of the pioneers 
in the Independent telephone 
business. 

From the first the com- 
pany prospered. The orig- 
inal switchboard, consist- 
ing of three magneto wall 
tvpe cabinets furnished 
by the Western Tele- 
phone Manufacturing Com- 
pany of Chicago and in- 
stalled in 1895, soon be- 
came inadequate; and the 
present modern plant is 
but the natural outcome of 
progressive management and 





machine and a_ fireproof 
vault, tne four thousand ac- 
counts are kept with ac- 
curacy and care and at a 
minimum expense. In the 
main room are the specially 
constructed sound proof 
telephone booths for the use 
of patrons who come to the 
office for long distance calls. 
Off from this room are the 
private rooms for the use of 
the officers and directors. 
Back of it is a large and 
well-lighted room used for 
the repairing of instruments 
and other telephone ap- 
paratus, 

From the office room is 
the stairway leading to the 
upper floor or operating de- 
partment. At the top of the 
stairway is a large hallway 
containing modern _ steel 
lockers for each operator. At 
the end of the hallway, fac- 
ing the south, is a pleasant 
rest room for the use of the 
operators. 

The new © switchboard, 
shown in accompanying il- 
lustration, is of the central 
energy multiple type, having 








continually increasing 
service. 

The new home office 
building of the Mt. Vernon Telephone Company is located 
on Gambier street, one-half block east of Main street, in 
Mt. Vernon, Ohio. It is a substantial brick building, com- 
pleted in 1907; the main building being thirty by ninety-five 
feet, of three full stories, also basement and attic, with a 
rear portion of two full stories thirty by thirty-six feet.’ It 
is occupied by the company throughout, except the hand- 
some ground-floor store room, which is intended to be 


rented. 


New exchange building of the Mt. Vernon Telephone Company. 


an ultimate capacity of more 
than three times the present 
requirements. The board consists of three sections of three 
operating positions each. The first two positions of the 
first section are equipped with a special apparatus for the 
handling of the rural business. The other seven positions 
are used for the Mt. Vernon local business. Each oper- 
ator’s position is equipped with a sufficient number of 
answering and calling cords, by means of which the con- 
nections between subscribers are made. With a multiple 
system of jacks any subscriber may be answered or called 
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from any position on the board, making it possible to oper- 
ate the board with one or two operators. 

A Dean harmonic four-party selective system, operating 
on full metallic circuits, is used throughout the exchange. 
All line and talking circuits are perfectly balanced and all 
switchboard circuits are so arranged as to produce no 
crosstalk or other inductive disturbances. The most up-to- 
date apparatus has been used, and, together with a building 
of very excellent design, the entire installation constitutes 
a model telephone plant. 

A central energy system is one where the operating cur- 
rent is supplied to each line from the common battery at 
the main exchange. The older type of apparatus is known 
as local battery or magneto equipment. When this system 


telephone equipment, was furnished by the Dean Electric 
Company, of Elyria, Ohio, who also installed all the 
apparatus, 

The local equipment includes the following: The multi- 
ple switchboard, equipped with nine hundred and eighty 
local lines and four hundred rural lines; one chief oper- 
ator’s desk; one wire chief’s desk; one toll switchboard: 
one intermediate distributing frame; one relay rack, and a 
complete power plant. 

The main switchboard is provided with nine operating 
positions. The ultimate capacity of the equipment provides 
for handling three thousand subscribers’ lines. By use of 
the harmonic four-party selecting system, four subscribers 
may be connected on one circuit, and each may be signaled 








Operating room, showing main switchboard and chief 


is used the subscriber signals central by turning a crank at 
the side of his instrument, and generating enough current 
to throw a “drop” at the operator’s position. However, 
with the common battery equipment a subscriber simply re- 
moves the receiver from the switchhook and the raised 
switchhook automatically completes the work of signaling 
the operator. When-the number is obtained the operator 
calls the party desired, and when the conversation is com- 
pleted the operator is automatically signaled to disconnect 
the lines. 

The general appearance and management of this board, 
in connection with the lighting and ventilating facilities, 
make the operating room of the Mt. Vernon Telephone 
Company one of the most handsome and convenient in the 
state of Ohio. This switchboard, as well as the other 








operator’s desk, Mt. Vernon Telephone Company. 


by the operator without signaling any of the other sub 


scribers on the line. Adequate provision is made for lines 
from the main operating board to the toll board, and a night 
alarm circuit is provided to insure prompt attention to calls 
received when the full complement of operators are not in 
attendance. 

The operation of the switchboard is something that ap 
peals to every telephone user, as the speed and accuracy 
with which all calis are handled is something that affects 
him directly. When a receiver is removed from the hook 
of the telephone, a light appears on the board, signifying to 
the operator that a party is calling. In front of this light 
is shown the number of the telephone from which the call is 
made. The operator, with her answering cord, asks for the 
number desired, and when obtained, connects this number 
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with her calling cord and by the use of a key rings the party 
desired. In conjunction with each pair of cords are two 
small lights by which the operator supervises the connection. 
During the time the two telephones are connected and the 
receivers are down the lights do not show. When the con- 
versation is finished and the receivers are replaced these 
lights appear instantly, indicating to the operator that the 
connection should be removed. 

The information and chief operator’s desk faces the main 
switchboard and is so arranged as to have complete super- 
vision over the entire exchange. It is fully equipped with 
the best-known appliances for checking the service being 
given by the operators, and for testing the actual condition 
of the lines and circuits, at all times. Whenever a call re- 
mains unanswered on any of the operators’ positions, a sig- 
nal lamp lights on the chief operator's desk, enabling her to 
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different toll stations operated by this company. All mes- 
sages that go through this board are paid for by a meas- 
ured-service charge for each message. No rental rate sub- 
scriber can ask for connections through this board except 
that they expect to pay an additional toll charge for each 
message. The cities and subscribers reached by the connec- 
tions here are growing rapidly each year and long distance 
talks have become one of the most necessary adjuncts of 
modern business life. 

The completion of connections from the local subscriber 
to this board are as carefully checked as the local connec- 
tions. The toll board provides room for two operators and 
the time of all calls is checked by.a timing device called a 
calculagraph. This is an absolutely accurate method of 
timing the calls, as the time registration is reduced to a mat- 
ter of simple mechanical exactness. This matter is not teft 











Vernon Telephone Company, 1895. 
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immediately look up the cause of the delay. Should the 
operator fail to disconnect when the subscribers are through 
talking, a signal lamp of another color remains lighted until 
the operator performs her work. There are four lines from 
this chief operator’s desk to the main board, so that the local 
operator can very easily call the chief operator direct, or 
connect the subscriber to her desk. There are also four 
separate lines by means of which the chief operator may be 
connected directly to any subscriber’s line, in such a manner 
that the local operator cannot listen to the conversation. 

In a separate room in front of the main operating room 
is located the long distance or toll board. At this board 
connections are made between the lines owned by the 
United States Telephone Company, operating throughout 
the United States and the lines owned by this company 
also all connections for 


operating only in Knox county; 
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to the discretion of the operator further than to throw a 
small lever at the beginning and at the completion of each 
toll conversation. 

The terminal room is the connecting link between the out- 
side lines and the switchboard. Here are located the dis- 
tributing frames, the relay rack, the ringing machines and 
the wire chief’s desk. 

The wire chief's desk is equipped with modern apparatus 
for determining the nature of line trouble, so complete that 
it is possible to determine the kind and almost the exact 
location of “trouble” on any subscriber’s line, or any 
switchboard circuit. When a subscriber’s line lamp be- 
comes permanently lighted on a line, or if the line does 
not work properly, the chief operator makes a connection 
that lights a lamp on the wire chief's desk. The wire chief 
connects his testing circuit by simply throwing a key, and 
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then proceeds to make the necessary tests for locating the 
trouble. Should the subscriber call during the progress of 
this test, a sigrial will be given on the wire chief’s desk, 
and by throwing a key he'can make the prompt connection 
to the main board and allow the local operator to obtain 
the party desired. 

All of the wood work is finished in selected mahogany. 

















Frank L. Beam, president. 


The wood work is mounted on pressed steel frames and any 
exposed metal is finished in a dull black enamel, known as 
Bauer-Barff. The sections of the main board ate joined 
together so that they have the appearance of a continuous 
cabinet. One end is provided with a cable turning box 
panel, while the other end is enclosed in a box panel which 
conceals the end of the multiple cabling. The rear doors 
of each section are of light weight white pine, finished to 
conform with the front of the switchboard and arranged 
to slide sideways and lift out. 

All of the apparatus is so incased as to be immediately ac- 
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cessible at any time without interrupting service. For 
instance, the keyboard of each position is mounted on an 
iron framework and hinged so that it may be turned up to 
expose the key wiring... The cord shelf, immediately be- 
hind the key shelf, has a covering of seasoned sole leather 
one-eighth of an inch in thickness. This is to preserve the 
efficiency of the cords. 

The arrangement of the equipment is so designed as to 
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readily provide for the requirements of the immediate 
future. The building is of ample size to accommodate such 
additional sections to the switchboards and frames as will be 
required by the largest possible developments within the 
next few years: The apparatus used is of a standard pattern 
that may be readily renewed if necessary, and added to 








Modern toll switchboard, Mt. Vernon Telephone Company. 


from time to time. All changes or enlargements will be 
readily made without interrupting the service to the least 
degree. 

All outside cables enter the building through an under- 
ground conduit and are brought to this room through a fire- 
proof shaft, where they terminate on the main distributing 
frame. The cables from the switchboard terminate on the 
intermediate distributing frame, to which is connected a 











H. C. Devin, secretary. 


rack containing a relay for each subscriber’s line, whereby 
the signal light on the switchboard is operated when 
“central” is called. A flexible system connecting these 
frames permits any line being taken to any position on the 
switchboard. 

The Mt. Vernon Telephoné Company provided the main 
frame, which is furnished with seventy-five hundred feet 
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of flame-proof jumper wire. From this frame the lines are 
carried to an intermediate distributing frame. By use of 
this equipment, the exchange manager in able to switch the 
incoming calls from one operator’s position to another, and 
in this manner distribute the work so as to insure prompt 








Power plant, Mt. Vernon Telephone Company. 


service. The relay frame provides space for mounting the 
line circuit relays. 

The complete power plant includes duplicate sets of 
storage batteries. The second set is provided as a further 
guarantee of uninterrupted service. One set can be charged 
while the other is connected to the switchboard, thereby in- 


suring an absolutely uniform source of power for oper- 


ating purposes. Each set consists of eleven “chloride ac- 
cumulator” eells, the plates being large enough to operate 
the present equipment of the exchange for a period of at 
least twenty-four hours. In other words, the source of 
primary power from the local battery company would have 
to be discontinued over twenty-four hours before telephone 
service would be interrupted. 

These batteries are located in a room directly back of 


Terminal room, Mt. Vernon Telephone Company. 


the power switchboard, shown in the illustration. The pur- 
pose of the power board is to control and distribute all 
power used in charging the storage batteries and lighting 
the building. These storage batteries may be charged from 
two sources, either by means of the small motor generator 
set, at the left in the illustration, driven by the power plant 
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in the basement or by the mercury arc rectifier, located on 
the back of the power. board, which uses current purchased 
from the electric company. Either of these methods may 
be used independently, or both used together, insuring at 
all times a plentiful source of power. 

The ringing machines, or converters, are of the harmonic 
selective type, which allows the operator to ring for any 
party line subscriber without ringing any other party on 
that line. 

Four different frequencies of ringing current are sup- 
plied by this power equipment. Each one of these fre- 
quencies operates selectively one of the parties on the four- 
party lines. For instance, when the operator throws a cur- 
rent of sixteen cycles per second into a circuit, the bell on 
the fourth party instrument rings, and the first, second and 
third parties bells remain silent because they require a cur- 
rent of thirty-three and one-third, fifty and sixty-six and 
two-thirds cycles per second, respectively. Should the sub- 
scriber not be answered promptly, the operator is enabled 
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by an indicating key to again ring the proper called sub- 
scriber. . 

One of the prime essentials to the operation of a tele- 
phone exchange is a constant source of electrical power. 
The apparatus shown in the accompanying iliustration con- 
sists of a vertical gas engine made by the Reeves Engineer- 
ing Company, of this city, direct connected to a Westing- 
house generator, for supplying this current in the most 
economical manner. The generator has a capacity for pro- 
ducing all light and power used throughout the building, 
with ample provision for future growth. The power board 
is equipped with the usual measuring instruments to deter- 
mine the amount and strength of the current produced; 
also with a circuit breaker by which the generator is auto- 
matically disconnected by any abnormal increase in the cur- 
rent. The working of this engine and generator is con- 
trolled by the wire chief, but is so nearly automatic in its 
action, that it requires but little attention. 

In presenting a description of the home building and 
equipment of the Mt. Vernon Telephone Company, it would 
not do to forget the branch exchanges owned and operated 
by the company. These seven branch exchanges are an im- 
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portant factor in the earnings and success of the business. 
The largest is at Fredericktown and has 658 subscribers, re- 
quiring a three-position switchboard. It was started in 
igof and has made an excellent showing each year. The 
North Liberty exchange, in the extreme northeast part of 
the county, is the smallest branch, was started in 1905 
and now has 81 subscribers. At Centerburg an exchange 
was started in 1902 with 69 subscribers and now has 319. 
This exchange has made a steady growth, although having 
met severe local competition during the past few years. 
Brandon, a branch with 104 subscribers, was started in 
1903. It is in the heart of the gas field and in a good, 
thrifty condition. 

An important branch exchange was started in the east- 
ern part of the county at Danville, in 1904, and has devel- 
oped rapidly, now having 336 subscribers, with every sign 
of continued rapid growth. At this branch the company 
owns the real estate, consisting of a lot seventy-two by one 
hundred and forty-five feet, with a five-room house and a 
two-room office connected. The location is central and has 
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proven very satisfactory. Gambier is an important branch 
and in operation is closely related to Mt. Vernon. This ex- 
change was started in 1891 and now has 337 subscribers, 
and still growing. The troubles and repairs at this ex- 
change are taken care of from Mt. Vernon direct. Bladens- 
burg is the youngest and was established in, 1905 and has 
developed 147 subscribers and still growing. This exchange 
has a modern equipment and provides for the southeastern 
part of the county. 

These eight exchanges show a net gain of 220 telephones 
during the past year; and on April 1 the company had on 
hand 126 contracts waiting to be connected with the differ- 
ent exchanges. Plans are being made to rebuild the Gam- 
bier plant, as the superintendent reports that the cables 
there are taxed beyond their capacity. This, with the re- 
construction of the line between Mt. Vernon and Fred- 
ericktown, will cost in the neighborhood of $8,000. 

The annual meetings of the Mt. Vernon Telephone Com- 
panv have come to be events that are looked forward to 
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with interest and real pleasure by the many men and 
women who have become stockholders in the company, and 
there were nearly three hundred in attendance at the last 
meeting, held April 29. 

The business session, which was held in the directors’ 
room in the company’s new home, was presided over by Mr. 
Beam. Mr. Devin, secretary, and Mr. Kelser, treasurer, 
made reports that show the company’s finances to be in a 
highly satisfactory condition. The report of Mr. Breece, 
superintendent, the substance of which is given in fore- 
going paragraphs, was listened to with great interest, while 
that of E. O. Arnold, the general manager, was also given 
close attention. Mr. Arnold first spoke of the circum- 
stances which resulted in the position being created. He 
then discussed the physical condition of the plant of the 
company, speaking of the company’s rapid growth and giv- 
ing comparative figures for this year and past years, show- 
ing that to-day the company has, in round numbers, five 
times more telephones than it had seven years ago. To 
accomplish this, he said, the capital stock has been in- 
creased a little less than five times the amount. The total 
expenses have increased only a little more than three times, 
from $9,536 to $29,240. With more capital, the earnings 
for dividends must increase, so we find the dividends have 
increased five times. The net earnings over the dividends 
have increased sixteen times. It is therefore evident that 
every dollar of capital has gone into tangible property 
and that this property is producing good earnings. 

In closing his report the general manager showed a favor- 
able comparison between the condition of this company and 
the Bell company according to a recent physical valuation of 
the latter. 

A proposition to increase the capital stock from $250,000 
to $350,000 was carried by a unanimous vote. The annual 
election followed, the old directors being re-elected, as fol- 
lows: Frank L. Beam, W. P. Bogardus, Harry C. Devin, 
P. S. Kelser, Edward O. Arnold, B. D. Herron and R. G. 
McClelland. 

The minutes of the meeting were read and approved, fol- 
lowing which the stockholders spent an hour in visiting the 
exchange rooms and inspecting other parts of the new 
building. All were then invited to the business: room on the 
lower floor, where an inviting menu was served. 

At each plate was a handsome souvenir, containing much 
information relating to the company’s exchanges, together 
with half-tone pictures of them. A number of the pictures 
were of the interior of the new exchange in Mt. Vernon. 

All of the company’s local employes, together with man- 
agers of its exchanges in other nearby towns, were guests 
at the banquet. The room was brilliantly lighted with elec- 
tricity, and a large number of fruit-shaped incandescent 
lamps were used in a decorative way. The tables were 
decorated with carnations and smilax. The banquet was 
followed by a most interesting and enjoyable program of 
toasts and music. 

Frank L. Beam, the president of the company, is presi- 
dent of the Ohio Independent Telephone Association. 





EUROPEAN LONG DISTANCE LINES PLANNED. 
HE Chamber of Commerce of Berlin, Germany, has ap- 
pealed to the imperial postoffice for more extensive 
telephonic communication with Norway and Sweden. Busi- 
ness men are urging the esfablishment of direct connection 
with Gothenburg, Stockholm and other northern cities, 
which connection is now made by way of Copenhagen. 





It is claimed that about one-fourth of all the rural! tele- 
phones in the United States are in use in lowa; also that 
lowa has a larger number of small local telephone com- 
panies and a larger number of rural lines and farm tele- 
phones than any territory of similar size in the world. 









































’ 


SOME ELECTRICAL MUSINGS 


Thoughts that Recall the Early Days of the Telephone 
By Opie Read 


LECTRICITY is the life of the earth. The 
absence of it is the death of man. The 
electric current is the nerve of civilization. 
As the secrets of electricity are discovered 
the world advances. Steam meant advance- 


ment. Electricity means _ enlightenment. 
Flint, iron, steel—in these lie the world’s 
history. Electricity flashes the world’s 
future. When 


over there?” Wonderful. The message was inserted in the 
paper, front page, type an inch long. Comment and ex- 
planation occupied nearly a column of space. Shortly after 
the paper made its appearance upon the street an old fellow, 
stanch citizen, a man whose word was heavy because it was 
supposed that he had money out at interest, came into the 
office. He wiped the sweat of anxiety from his brow and 
said: “I’m, sorry, but I reckon you'll have to stop my 

paper. I have been taking it for 





Franklin made _ his 
great discovery that 
lightning and _ elec- 
tricity were one and 
the same thing, the 
British Acaderhy of Scientists 
laughed at him. They called him 
an American clown; and a noted 
Frenchman who had written two 
enormous volumes on_ electricity 
declared that in reality there was 
no such man as Benjamin Franklin, 
that it was a pseudonym of some 
backwoods humorist whose aim it 
was to ridicule the wonderful work 
of the Frenchman of science. In- 
ventions appeal to the sight. Dis- 
coveries address themselves to the 
mind. But Franklin’s discovery 
addressed neither the sight nor the 
mind. It awoke derisive laughter. 
“Ah,” sneered a silk-clouted savant, 
“he has bottled lightning. He must 
have got it from one of his neigh- 
boring distilleries.” 





Before me lies a yellowed card, 
an invitation. Its date runs back 
thirty years. It reads: “You are 
cordially invited to attend a tele- 
phone test to be given next Thurs- 
day night at the Capital Hotel.” 
Telephone test! A toy. A wire, as fine as a thread, was 
stretched along the corridor of the hotel, seventy-five feet. 
At each end was attached an oyster can. “Speak into it,” 
said the exhibitor, “and the lady at the other end can 
hear you.” 

[ spoke and the lady declared that she understood. A 
ponderous sage, owner of a cottonseed oil mill, scoffed. It 
could not be. It was feminine imagination, he said. He 
would try it himself. He took the lady’s place, after step- 
ping the distance to assure himself that it was seventy-five 
feet. He fitted the can to his spreading ear, and I spoke. 
An expression of astonishment flew over his face. ‘“‘Won- 
derful,” he cried. “I could understand almost every word.” 

“We are getting up a company for the organization and 
operation of a telephone company,” spoke the exhibitor. 
“Would you like to subscribe for some stock ?” 

“Me? Well, no. I don’t care to invest in a toy shop.” 

It was not many months later when one night there came 
a message into the newspaper office—a message over the 
telephone. It was from the governor’s mansion, fifteen 
blocks distant. It ran, “Well, how are you getting along 
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more than half a lifetime and gen- 
erally have stood by its utterances, 
but now you have gone a leetle too 
far. In my house I have several 
grandchildren. [| am _ trvying® to 
bring them up properly; I want 
their minds stored with truth, and 
—and I don’t want such stuff as 
this fed to them.” 

He opened the paper and placed 
his finger on the telephone ‘mes- 
sage. “I know how far it is from 
the governor’s house over here. I 
know that a high wind was blow- 
ing last night, and besides, a demo- 
cratic pfocession was _ passing 
through the streets, making all 
sorts of noises, and, sir, I know 
that it was impossible for the gov- 
ernor to shout so as to be heard 
this far. I know, too, that he hasn’t 
got a very strong voice; and yet, 
you would have my grandchildren 
believe that vou heard him over a 
wire. I am liberal, sir, but.you’d 
better stop my paper.” 

We could not afford to lose his 
subscription. There was one of two 
things to be done—make good or 
retract. But science is bold. And 
[ said to him: “Uncle Jimmy, you 
go over to the governor’s mansion 

Give me a fair trial. You are a 





and | will call you up. 
liberal man.” 

Slowly he shook his head. “You are trying to get the 
laugh on me, sir. You want to put the drinks on me.” 

“No, but I will give you the chance to win a mint julep. 
You go over to the governor’s and if you and I cannot hold 
a conversation over the telephone, why the juleps are on the 
office.” 

For a few moments he sat in deep meditation, and then 
he called in a friend to bear witness to the compact. Then 
he went away; and, when I supposed that he had reached 
the governor’s mansion I rang up. Presently he came to 
the telephone and I talked to him. I heard his splutters of 
astonishment. And then I waited for him to return to the 
office. He came, mopping his ancient brow. “With the aid 
of a ghost, sir, you have won the juleps,” he said. “Don’t 
talk to me, sir. I know what science is; I studied Brown’s 
Familiar Science at school. But I don’t know much about 
spiritualism, and that’s where you’ve got me. You may 


continue to send me your paper, but send it slow and easy. 
Don’t be too brash with it.” 
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As I read this over it does not sound like an actual hap- 
pening, but it is. 
°K > *K * * * a on 

The telephone is now, as even a child understands, one 
of the greatest factors of modern affairs. If it were sud- 
denly cut off the business world would receive a paralyzing 
shock. Nor does it seem possible that any invention or dis- 
covery can take its place. Wireless telegraphy appears to 
have struck a snag, a shaft—of sunlight. Sometimes it is 
necessary to wait until night before a message can be sent. 
The sun absorbs the words. After a while the sun will be 
full of words. Nor is it to be supposed that they will be 
soft and tender words, such as the moon could store up, but 
messages concerning business, the location of ships and the 
movements of armies. Inflammable words take fire at once, 
of course, and thereby furnish fuel to help heat the earth, to 
raise crops in Kansas. Think of a newspaper paragraph 
something like this: “Owing to a lack of fuel-words ab- 
sorbed by the sun the corn crop has suffered greatly.” 
There are words which have but little warmth, such as cool 
impudence and messages from real estate agents relative to 
arrears in rent. It has not yet been discovered that the 
stars have any absorbing effect on night messages sent by 
the wireless method. If they should learn a malicious les- 
son from the sun, Venus would soon become a heavenly 
eavesdropper. “My dear one,” a message might be flashed 
some murky night, “I have been waiting for a cloud so that 
I could communicate with you. That good-for-nothing 
Venus has been watching me all the evening, ready to grab 
off everything I might say. Good-bye, love. If it’s cloudy 
I'll communicate with you again to-morrow night.” 

Sometimes an earthly Venus listens for the words that 
vibrate over the wires, but without a switchboard she has 
not the power to turn them aside. At least she cannot com- 
pletely absorb them. This will ever be a great advantage 
enjoyed by the wire method. Wires are the sinews of 
science. And after a while it may be possible by the aid of 
wires to operate airships. But I am more than willing to 
leave this to a mind more scientific than my own. I confess 
to an ignorance of science that would startle the average 
messenger boy. I happened to know about the absorption 
of wireless words by the sun, not that I surprised any 
scientist by discovering his secret but because the subject 
or rather the difficulty in the way of the Italian’s wonderful 
scheme has been freely discussed in the newspapers. Every 
great discovery has its drawback. The discovery of America 
was not a complete success, at once; nor is it without a flaw 
even now. The rightful discoverer was cheated. 

* * * * ok OK K ok 

It is a question whether or not death by electricity will be 
adopted by all the states. Capital punishment by electro- 
cution may not become popular, at least it may not become 
a fad. It is complete and decidedly effective but it is more 
expensive than a rope. States as well as people become 
wedded to old things; man has, ever been loath to change 
methods which his fathers proved to be a success. It was a 
long time before complete faith was given to the telegraph, 
and even now in some parts of the country it is looked upon 
with suspicion. Once when yellow fever was spreading 
itself in New Orleans a man in a little Tennessee town 
received a telegram from the stricken city. And he refused 
to accept it until the telegraph company had fumigated it. 
He was a scientific cuss. 

Yes, the more we know about electricity the more we 
know about life. Every man is a dynamo. Every woman 
is two. A child at a place of entertainment can be three or 
four. When all the secrets of electricity have been discov- 
ered, the book of life will be as a primer. 





POLICE TELEPHONES IN PHILADELPHIA. 


N the police department of the city of Philadelphia a tele- 
phone system has been installed which will enable any 
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operator to send a message to all police stations in the city 
simultaneously. 

The apparatus which is displaced by this modern, time- 
saving system has many peculiarities of its own. It was 
installed in the department in 1887, and although it is, 
strictly speaking, a telegraph system, it has none of the 
usual sounders and relays. Instead, it comprises a dial, 
with letters of the alphabet, numerals, etc., each character 
being provided with its corresponding push button. Each 
word of whatever message might be sent had to be spelled 
out painstakingly. Needless to say, the installation of the 
telephone system marks a great improvement over this an- 
tiquated device. 





THE ROCHESTER FIRE. 


ya said morning, May 24th, the Rochester Telephone 

Company’s plant was almost destroyed by fire, putting 
out of commission 11,000 telephones. From that time un- 
til the entire service was again in working order the work 
of repairing and renewing the plant did not stop for a min- 
ute. In three days service was restored to toll lines and 
hotel pay stations, and a squad of messenger boys was en- 
gaged to carry long distance messages to and from the com- 
pany’s offices, or to notify subscribers of calls for them. A 
week later 4,000 telephones were operating again, and the 
whole service was restored in record time. 

When the lines were cut into services once more many 
of the delighted subscribers took occasion to express their 
pleasure and to comment on the almost unbelievable incon- 
venience of being deprived of the telephone. Some of the 
operators kept a record of the pleasant words they -heard 
after lines were restored to service. Here are a few of the 
remarks : 

From an office in the Powers building: “Are you really 
on earth? I almost fainted when I heard the bell.” 

From a woman on North street: ‘God bless you, Cen- 
tral.” 

From a commercial agency: “So we’re one of the lucky 
ones? We need you in our business.” 

An office on Mill street: “One more day without you, 
and I would have been in the insane asylum.” 

A St. Paul street office: “I have never had any patience 
with you or with any other operator, but after this experi- 
ence I will show how much I appreciate you.” 

An Exchange street store: “It seemed as if we had lost 
our best friend while our ’phone was out of order.” 

A house in North Goodman street: “We have learned to 
appreciate our telephone and our operator. Glad to hear 
your voice oncé more.” 

A clergyman: “You are as welcome as the flowers in 
May. I don’t want to hang up, because I’m afraid the line 
will be out of order when I want to talk again.” 

A Troup street house: “It was very hard to get along 
without you.” 

A Gibbs street house: “I thought it was awful when 
the rates were raised, but I don’t kick now. To hear this 
bell makes me supremely happy.” 

A State street office: “Come right in. 
come and the house is yours.” ' 

A St. Paul street store: “Sounds as if you had just re- 
turned from heaven.” 

A Mill street factory: “I'll send you a diamond, Cen- 
tral, if the service keeps up.” 

A Merriman street house: 
hear your voice again.” 

A Cornwall building office: 
It sounds like wedding bells.” 

A physician’s office: “It seems as if an old friend had 


You are wel- 


“It is perfectly heavenly to 


“Please ring my bell again. 


returned.” 

A coal office: “Glad to be on speaking terms again.” 

A Park avenue house: “What a joy it is to hear the 
bell ring.” 





SELECTIVELY CALLING CENTRAL 





Several Methods of Signaling Either the Subscriber or the Central Office Without Interference 


By H. P. Clausen 


O A LIMITED extent city exchange sub- 
scribers have been provided with a service 
which permits of signaling between the dif- 
ferent subscribers’ stations on a line without 
calling the central office. Such means fur- 
ther include provisions for permitting the 
subscribers to call the central office without 
signaling the remaining subscribers connect- 
ed to the line. This article is not intended 
to cover such systems as may be applied with 
success in a city exchange, but is rather <li- 
rected toward showing methods which are 
being applied in the many smaller exchanges 

giving service to farmers’ lines. 

Referring to Figure 1, we have before us a line circuit 
connected to a central office and telephones 7 and 2. The 
number of telephones may be increased to any desired num- 
ber; but two are sufficient to illustrate that when the sub- 
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Telephone line equipped with combined alternating current 
and direct current generators. 














Figure 1 


scriber at station 2 turns his magneto generator it projects 
an electric current over the two line wires. Part of this 
current goes through the signal bell at station 7 and the 
remaining portion of the current through the windings of 
the switchheard drop at the central office. If the current 
which is generated at station 2 is alternating, and the signal 
bell is of a kind which responds to an alternating current, 
then signal bell zs will sound whenever subscriber 2 signals 
the central office. 

While a system of code signaling may be adopted, which 
is of such a character that the subscriber will understand 
the difference between a call for the central office and a call 
for his station, it is always considered desirable from an 
operating standpoint that the subscribers are not informed 
when one of them endeavors to call the central office. In 
other words, along the average rural line a call for central 
frequently is an invitation to listen to the conversation about 
to take place. Now, if the telephone generator at the 
signaling station, say station 2 in this instance, is arranged 


circuit arranged for signaling central over one 
wire and ground 











Figure 2—Telephone 


so that by pressing a button a uni-directional current is 
projected over the line, this will prevent any of the signal 
bells along the line responding, while permitting the signal 
to be received at the central office. 

This represents a standard type of instrument, which is 


known as the telephone with push button; which is so ar- 
ranged that when it is necessary to signal the central office 
the push button must be pressed, while if it is the intention 
to signal another subscriber connected to the line, the push 
button need not be pressed, and therefore only an alterna- 
ting current is projected over the line. Of course, the 
connections of the push button might be so made that nor- 
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Figure 3—Connections of a balanced selective central line circuit. 


mally a direct current is projected over the line circuit and 
the push button pressed only when it is necessary to signal 
a subscriber connected to the same line wires. It will be 


' observed, however, that this plan does not prevent the oper- 


ation of the central office signal whether a direct or alter- 
nating current be sent over the line; but it does accomplish 
something, and many instruments may be found in service 
which are equipped with push buttons connecting with the 
combination direct current and alternating current genera- 
tor in this manner. 

Referring now to Figure 2, the switchboard drop is con- 
nected to the ground from the tip side of the line wire. 
Station 2, however, is provided with a push button, so ar- 
ranged that when it is pressed, the generator is connected 
from the tip side of the line to earth; and when in this 
position, a current from the generator will pass over the 
line through the switchboard drop and operate it to the 
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inserting 














Figure 4—lllustration of effects produced by inrnpedence 


coil in series with line drop. 

exclusion of the signal bells connected to the line. Thus, 
we have provided a means through which the central office 
may be signaled without producing any signals upon the 
subscribers’ bells connected to the same line. Normally, 
however, it will be observed that the push button in the 
telephone is connected across the line wires, and should 
the generator be driven without pressing the push button, 
obviously the current will pass through the different signal 
bells connected to the line; which permits of projecting 
any desired code signal without causing the central office 
drop to respond. 

This system is very satisfactory as a means of selectively 
signaling either the central office or the subscribers’ bells 
connected to the line. An objection, however, may be of- 
fered through the line being grounded only on one side and 
therefore out of balance. This objection is a valid one un- 
der certain conditions, but may be almost completely over- 
come by connecting an impedance coil to the sleeve side of 
the line as shown in Figure 3. If we wish to avoid even 
the sometimes ‘serious interference through grounding the 














July, 1908. 


line at the central office, as shown in Figures 2 and 3, we 
may adopt the plan as shown by Figure 4. In this system 
the switchboard signal is of such a peculiar type that it 
will not respond very readily to an alternating current. 
In view of the fact, however, that it is very difficult to 
make a signal which will respond to a direct current and 








Figure 5—A line circuit similar to Figure 4 with a relay closing the 
line signal circuit: 
not to an alternating current, we insert an impedance coil 
between the switchboard signal and the remaining side of 
the line. This impedance coil possesses a quality of op- 
posing the passage of an alternating current, although it 
will pass a direct current without any great opposition. 
Now if we supply the subscriber’s station with a push but- 
ton which will permit of placing either a direct or alterna- 
ting current upon the line wires, it is obvious that when the 
direct current is projected over the line, it will operate the 
signal at the central office without producing any effect at 
the subscribers’ stations connected to the same line; while 
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2 
Figure 6—Showing how condensers may be connected together in 


series with the telephone circuit for preventing loss 
of signaling current. 








to signal any of those subscribers, the alternating current 
is projected, which wil! not pass through the impedance 
coil connected to the signal drop at the central office; and, 
therefore, the central office drop does not respond. 

There are several ways of constructing the combination 
of switchboard drop and impedance coil for accomplishing 
the above operations. One of the simplest, and at the same 
time one of the most positive, methods is shown by Figure 
5. Here we have a relay connected in series with an im- 
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Figure 8—A _ telephone ar- 
ranged with push buttons to 
operate upon line circuit shown 
by Figure 2. 


<a 


Figure 7—A telephone circuit 
showing the connections of an 
a cand dc generator switch. 


pedance coil from one side of the line to the other. The 


contact point of the relay is connected to one side and the 
armature through an ordinary signal drop to the remaining 
side of the line. 


Normally the signal drop circuit is open, 


and it will remain so even though we project an alternating 
current over the line; for owing to the presence of the 
impedance coil in the relay circuit, the relay itself is made 
to operate very sluggishly. At any rate, what little current 
may find its way through the impedance coil and relay is 
not very effective in drawing up the armature of the relay, 
and it will be observed that it is not until the armature 
draws up that the current can find a passage through the 
windings of the signal drop. 

Figure 5 therefore provides a method of operating the 
central selective calling system even though we have only 
one line wire. With two line wires, we may adopt the 
plan shown by Figures 2 and 3, for the ground is available ; 
but with only one wire, systems 2 and 3 will not permit 
of selectively calling the central office. Figures 4 and 5, 
with suitably constructed apparatus, will permit the select- 
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Figure 9—Signaling for central office while both line wires are short 
circuited. 














ive signaling from a subscriber’s station of either the re 
maining subscribers connected to the line or the central 
office without interference. 

Before we leave the subject, attention is called to Figure 
6. Station 2 is provided with a regular bridging telephone 
signal equipment and talking set. Observe that should the 
subscriber at station 2 remove his receiver from the hook 
switch for the purpose of listening to a conversation passing 
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Figure 10—Circuits of a tele- Circuits showing 
phone operating upon system the correct location of a con- 
shown by Figure 9. denser in a telephone circuit 











Figure 11 


over the line, it would be very difficult for any one to signal 
past this station, particularly if the subscriber at station 2 
insisted upon remaining on the line while the signal was be- 
ing projected. In order to overcome this difficulty, which 
by the way is a real problem that must be met continually, 
a low capacity condenser is inserted in the telephone circuit 
as shown in stations 3 and 4. With this arrangement no 
amount of persistency on the part of a subscriber in “lying 
down upon the line” will prevent a signal being pro- 
jected past his station; for the capacity of the condenser is 
so low that little current is lost through the receiver, in- 
duction coil, and condenser connected in series. 

From the foregoing it will be apparent that if we equip 
our telephones with a combination direct andalternating cur- 
rent generator, as shown by Figure 1, we are able to signal 
the central office without disturbing the remaining tele- 
phones connected to the line. Figure 7 shows the wiring 








of such a telephone. On the other hand, if we must signal 
the central office to the exclusion of the subscribers on the 
line, then we may use system 2; and in order to place the 
circuit before us in a readily comprehensible form, the com- 
plete circuits of the telephone are shown by Figure 8. 

If, however, we are not satisfied to use a ground connec- 
tion, even with the installation of an impedance coil, then 
Figure 4 or Figure 5 may be adopted; and we find that the 
circuits of the instrument required are shown by Figure 7, 
which is the same type of instrument as used on system I. 

In connection with the system shown by Figure 2, it may 
be mentioned that at times it is advisable to short circuit 
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both line wires while signaling the central office, for the 
purpose of preventing interfering rings due to unequal 
resistances of the line wires. If such a system be adopted. 
then Figure 9 shows the line circuits and Figure 10 shows 
the circuits of the telephone. 

Finally, to make clear the proper position to install a 
condenser in a telephone circuit for the purpose of prevent- 
ing a line being tied up, owing to one or more receivers 
having accidentally or purposely been left removed from 
the hook-switch, Figure 11 is presented, and shows a plain 
bridging instrument with the condenser connected in the 
telephone circuit. 


A TELEPHONE ENGINEER’S DREAM 


The Story of a Wonderful Invention and a Terrifying Flight Through Space 
By J. D. Archer : 


R. BEMIS was an expert electrical engineer 
of many years’ experience, and he had 
worked out many phases of electrical appli- 
cation with more or less success. He was a 
short, thickset little man with a keen eye 
and keener brain, a brain, in fact, which was 
capable of thinking far more rapidly than 
his memory could record and retain. His 
hair was dark, somewhat curly, and his 
hearing was slightly defective. 

He was at work one day in the “Cham- 
ber of Horrors,” as he had humorously 
dubbed the experimental laboratory of the 
telephone company in whose interest his 

labors of love were performed. For many months past he 
had been interested in the subject of wireless telephony, 
and had been experimenting on a device for this purpose 
which he believed possessed very superior merits and which, 
if it worked out in actual practice as he had already suc- 
ceeded in evolving it in theory, would in many ways revolu- 
tionize all patented systems then in use throughout the 
land. He was very enthusiastic over the matter, and when 
not busy at his bench, could usually be found smoking his 
pipe and projecting on the idea. 

On this particular day, when the noon gong rang at last 
and the other employes hurried away to eat their lunches, 
the engineer sat down at his bench, lighted his pipe, and 
proceeded to think. Finally, however, his head sank heavily 
upon his breast, his pipe went out, and he dozed off into 
sound slumber and was soon dreaming of the untold possi- 
bilities which awaited the completion of his invention. 

His dream-vision first took form where he found himself 
walking down the steps of the Patent Office at the national 
capital. In his hand he carried the precious patent papers, 
and in a small leather case at his side, which swung from a 
strap suspended over his shoulder, he carried the perfected 
and approved model. He bent his steps toward the War 
Department. Somehow the world seemed wonderfully large 
and roomy, and he felt that his present possibilities were 
limitless. 

Arriving at the entrance of the hall occupied by the 
Secretary of War. he presented his card to the page in wait- 
ing and was a few moments later shown into the official’s 
presence. 

“You are very punctual, Mr. Bemis. I understand that 
” remarked 


you wish to see me on business of importance,’ 
the official abruptly but civilly. 

The inventor drew himself together with a jerk. 
he replied. 


“IT do, sir,” “I am an electrical engineer, 





and I have here an electrical mechanism which is bound 
to become a source of power to the government which con- 
trols it, more especially in times of war. Are you inter- 
ested ?” 

“I have heard of you, Mr. Bemis. 
with your demonstration.” 

“TI beg to suggest that you first call in your chief elec- 
trician,” requested the inventor, “as he is in a position to 
more thoroughly appreciate the intrinsic value of this de- 
vice. 

“Very well, I will see if he is in.” The official pressed 
a small button on his desk and a few seconds later.a man 
appeared. 

“Mr. Wilson, can you spare a few moments? This gen- 
tleman has an electrical device which he wishes to show us.” 

“Certainly, sir,” replied Mr. Wilson, “I always have time 
to look at a new electrical instrument.” 

“Very well. Now, proceed, Mr. Bemis,” 

The inventor produced his model, which was an instru- 
ment complete, mounted and equipped for use, and con- 
nected up the different parts. 

“I have here, gentlemen, a new long distance wireless 
telephone device by which under proper conditions I can 
call down upon us all the armed hosts of the planet Mars.” 

Here he adjusted the device. 

The electrician looked at him sharply, quizzically, then 
arose and put out his arms with a warning gesture. 

“Don’t do it. Don’t throw the switch—for God’s sake 
wait till Cramp gets our new electrical long distance gun 
completed.” 

“Confine yourself to facts, Mr. Bemis, please. 
is limited,” urged the secretary soberly. 

“But, gentlemen, I mean what I say. If it were pos- 
sible to get to Mars and install a piece of apparatus such 
as this twin mechanism, under proper conditions, I could 
converse with them just as intelligibly as I am now doing 
with you.” 

“Without wire connection! 
electrician incredulously. 

“There is nothing impossible about it, gentlemen. The 
special feature in this device is the small bulb which you 
see, one on each of the instruments. Now, those two bulbs 
are so attuned and sensitized that, no matter what the dis- 
tance between them, when exposed to the air, pressure on 
the button on this instrument will cause the bell to ring 
simultaneously on that one, and any tones of speech pro- 
jected in that piece of mechanism which you hold in your 
hands,” explained the inventor earnestly. 


You may proceed 


Our time 


Impossible!” exclaimed the 
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“Impossible!” exclaimed the secretary, scratching his 
head vigorously. 


“Fish! Mr. Bemis! Fish!” ejaculated Mr. Wilson 
warmly. “Whales, in fact.” 
“But, gentlemen, allow me to demonstrate. Expose the 


bulb on that instrument, Mr. Wilson, expose the bulb!” 
urged the inventor bruskly. Then he walked to the other 
end of the room and exposing the. bulb, a small, shining 
protuberance, on the instrument he himself held, he pressed 
the button, and in response the bell on the instrument 
which Mr. Wilson held rang loudly. 

The secretary opened his mouth widely in utter aston- 
ishment, while Mr. Wilson gripped the instrument tightly 
and held it at arm’s length in wide-eyed wonder. 

“Now, hold that receiver to your ear, Mr. Wilson,” 
sued the inventor confidently. 

The electrician obeyed and Mr. Bemis spoke into the 
transmitter before him, while the former listened intently. 

“By heavens, it does, Seward. It reproduces perfectly,” 
exclaimed Wilson excitedly. 

Seward took the piece and placed it to his ear and again 
Bemis projected speech into his transmitter. 

“By the gods of war, it does! Wonderful!” exclaimed 
the secretary as a puzzled expression stole over his features. 

“But, have you made a distance test, Mr. Bemis? Are 
you positive that distance is no barrier to the successful 
operation of this device? This may be a magnetic echo 
game so far as your demonstrations have evolved as yet.” 

“Perfectly positive, sir. Perfectly positive. I have made 
a five hundred mile test mvself. 

“TI left one instrument at home with my wife the other 
evening and made a business trip to New Orleans, and 
while there. I tried the experiment. I rang the bell and an 
instant later my wife answered. I said, “Good evening, 
dear, this is Will. Greeting from New Orleans.’ She said, 
“Where ?’ to which I reiterated ‘New Orleans.’ She replied, 


pur- 


‘Now, Will, you have been drinking again. Come right 
home.’ ‘Be home to-morrow evening, dear,’ I assured her, 


and when I returned home, she would not believe that I was 
farther away than down town until I showed her properly 
signed letters from the company I represented.” 

His auditors laughed slightly. 

“Now, gentlemen, if you will furnish proper receipts, in 
order to prove to your satisfaction that these instruments 
will do all that I claim for them, I will leave the one in- 
strument with you and taking the other, return to Chicago 
to-night and will call you up on my arrival there to-mor- 
row. Is not that a fair test? I will make the test in the 
presence of the government officials there.” 

“Very well, Mr. Bemis, I will furnish all necessary se- 
curity, and will furnish you with all authority for making 
this test. If this is the real thing, it is truly valuable,” re- 
plied the secretary. He pressed a button and a clerk ap- 
peared and a few moments later the receipts and letters 
were in the hands of the inventor. He placed the other in- 
strument in its leather case and swinging the strap over his 
head, bowed himself out. 

“Be careful to keep the instrument exposed and within 
hearing at all times,” he cautioned as he opened the door. 

“The instrument shall be under the closest surveillance at 
all times, Mr. Bemis,” assured the official, and the en- 
gineer passed out. ; 

Darkness had descended with the approach of evening 
and as the engineer started down the dimly lighted stair- 
way, he caught his foot on an unnoticed block of stone and 
was precipitated headlong down the stairway. 

He was unable to gather himself up and was more sur- 
prised still to note that his. fall did not end at the foot 
of the stairway, but that he went flying through space. 

A dazed, peculiar feeling of helplessness came over him 
as he felt himself going down, down, down through illimit- 
able lengths of space. In a dim, half-conscious way he 
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watched the lights of the city receding until they resembled 
only small specks in the distance. 

On, on he whirled. Seconds lengthened into minutes, 
minutes into hours, and still he whizzed onward, whither 
he knew not. Occasionally a star flashed its cold, brilliant 
light upon him, but only for an instant, and he again passed 
on into total darkness. The air grew colder as his flight 
continued. 

“I was a lucky dog to wear my overcoat this morning, if 
it was warm when [ started,” the inventor muttered. ‘This 
is probably the end of my invention. Ho! What is to hin- 
der me from calling up Seward and telling him what has 
happened? I wonder what time it is.” 

Mechanically he reached for his watch and drew it out. 
Then he took from another pocket a small electrical flash 
lamp and by the aid of its light examined the dial. 

“Nine o’clock. I was to call up in the morning, but if 
I put this off till then, it may be too late, as my landing 
must be the finish, naturally enough.” 

He drew the instrument from its case and adjusted it 
carefully, then pressed the button and placed the receiver 
to his ear. 

“Hello! Hello! Who is this?’ came the response. 

“This is Bemis talking. Is this the War Department ?”’ 

“Yes, sir. Where are you now?” 

“The devil only knows where I am, where I am going or 
where I shall land.” 

“What’s that?’ queried the secretary sharply. 

“I say, I don’t know where I am. When I left your 
office, I tripped on the steps and fell, and strange to relate, 
have been falling through space like a sky rocket from a 
battleship ever since.” 

“Man, you're bughouse,” declared the secretary. 

“T am as rational as yourself, Mr. Seward, but | am 
flying through the air at a rate of a thousand miles a sec- 
ond. It just struck me that this would be my last oppor- 
tunity to test this mechanism, and so I called you up. This 
certainly makes a satisfactory long-distance test. I don’t 
understand the phenomena of it, but right now I am evo- 
luting downward like a lost soul doomed to Hades. Will 
call you up again in the morning if I am alive.” 

“Very well. It must be a novel experience through 
which you are passing, Mr. Bemis,” responded the secre- 
tary dryly. 

“Yes; quite exhilarating to say the least, but the land- 
ing will be the grand finale, I feel sure, so, good-by, Mr. 


Seward. However, keep the bulb exposed. Keep the bulb 
exposed.” 
“Certainly. You keep a stiff upper lip and an eye open 


for the softest landing place possible.” 
“You bet your life. Good-by.” 
“Good-by.” 


[What happens to Mr. 
TELEPHONY. | 


Bemis will be told in the August 


TELEPHONES IN ST. BERNARD PASS. 

ELEPHONES are now being used by the monks of St. 

Bernard to rescue snowbound travelers. ‘The shelters 
that have been placed at intervals along the trail are all 
provided with telephones, so that a man whose horses have 
given.out, or a foot passenger who has encountered impas- 
sable drifts or has met with an accident, can call up the 
monastery and ask for whatever relief he needs; and the 
monks are promptly notified whenever a traveler passes cer- 
tain points on the road either from Italy or Switzerland. 








During a recent wind storm at Sun Prairie, Wis., a house 
blew through a lead of wires, cutting off service across the 
state. The same night a hawk was blown into the Janes- 
ville- Milwaukee circuit, with such force that its body short- 
circuited the wires. 








AN INTERESTING TELEPHONE DIRECTORY 


The Columbus (Indiana) Citizens’ Telephone Company's Book, and Some of Its Novel Features. 


By E. M. 


HE compiling and publishing of a directory 
of telephone subscribers seems such a sim- 


company’s 





ple affair that at first thought one would 
hardly admit that there could be more than 
one style of directory, or that the one style 
could be improved upon. 
sidered, however, that the subscribers’ di- 
rectory must serve at once as the telephone 
“subscriber's 
bureau of information, advertiser and sta- 
tistician, besides defraying its 
penses by presenting other people’s adver- 
tising to its users, it becomes evident that 
there is room for the exercise of ingenuity. 


When it is con- 


representative,” 


Own ex- 


The Columbus Citizens’ Telephone Company, in its lat- 
est subscribers’ directory, has exercised more than in- 


genuity. The 340-page book 
contains not only the usual 
alphabetical and classified 
lists of names, but also a 
nimerical list by which any 
number can be traced to its 
subscriber. The classified 
list contains an extra name 
service; that is, wherever 
practicable, not only a com- 
pany name is given, but one 
or more individual names, 
for the benefit of those 
whose memory only serves 
to tell them that Mr. So- 
and-So is associated with a 
certain kind of business 
somewhere in town. 

All advertising in the di- 
rectory is confined to the 
lower portions of the pages, 
where it is not obtrusive, yet 
is bound to attract attention. 
The telephone company’s 
own advertising abounds in 
bright suggestions and bits 
of information; and a num- 
ber of interesting and amus- 
ing illustrations, examples 
of which are reproduced 
here, present visual argu- 
ments not only favoring the 
telephone in general, but in- 
tended to show the advan- 
alleged to accrue to 
the user of the automatic 
system as installed by the 
company. 


tages 


Among the well-prepared 
rules and information pages 
in the front of the book, is 









































































































































Some uses of the telephone, from 


the following brief but adequate reminder : 
COURTESIES, ; 


l Answer promptly 
2. Do not ring another’s bell longer than you like to hear your 
wn bell ring. Remember while the bell is ringing no answer can 


be made 
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3. When you call any one open the conversation by stating who 


you are, 


4. When you are called answer by stating your number or giv- 


ing your name or business. 


» 


5. The courtesy of telephone conversation is brevity. 


It is evident that whosoever wrote, or compiled, or 
edited the Columbus Citizens’ Telephone Company’s di- | 
rectory is the possessor either of a broad literary educa- 


tion or a remarkable amount of patient persistence. 


Nearly 


every division of the alphabet throughout the book is pro- 
vided with an apt quotation extolling the beauties of con- 
versation, whether of the common or telephone variety. 
Enough of these choice literary bits are appended here to 
illustrate the character of the work involved: 
Talk often, but never long.—Lord Chesterfield. _ : 
For talking age and whispering lovers maile—Oliver Goldsmith. 
In conversation confidence has a greater share than wit.—La 


Rochefoucauld. 
maT 
































Columbus Company’s directory. 


Not even the queen can live 
without neighbors. — Italian 
Proverb. 

I sent the lighting forth to see 
Where hour by hour she waited 
me. 
—Rudyard Kipling. 

In speeches not so long that 
our cigars would forget their 
fire (the measure of just con- 
versation.)—J. R. Lowell. 


_ It is social good feeling that 
gives charm to a neighborhood. 
And where is the wisdom of 
those who choose an abode 
where it does not abide?—Con- 
fucius. 


“Some Cupid kills with ar- 
rows, some with traps.” Some 
he compels to sign the bond 
with pen and ink in black and 
white, and some he binds with 
a wire.—Brander Matthews. 

The lyre of Amphion has 
not built cities. No magic wand 
has transformed deserts into 
gardens. Language has done it 
—that great source of sociality. 


—J. G. von Herder. 


Have not men improved 
somewhat in punctuality since 
the railroad was invented? Do 
they not talk and think faster 
in the depot than they did in the 
stage office?—H. D. Thoreau. 

The first duty of a man is to 
speak; that is his chief business 
in this world; and talk, which 
the harmonious speech of two 
or more, is by far the most ac- 
cessible of pleasures—R. L. 
Stevenson. 

Science has wrought no 
greater marvel in the service of 
humanity than when it gives the 
world a common nervous 
tem, and thus made mankind 
capable of a simultaneous emo- 
tion.—J. R. Lowell. 

Endowments, faculties enough, 
we have; it is Nature’s wise 


sys- 


will too that no faculty imparted to us-shall rust from disuse; the 
miraculous faculty of speech, once given, becomes not more a gift 


than a necessity —Thomas Carlyle. 


Writing or printing is like shooting with a rifle; you may hit 


vour reader’s mind or miss it. 


But talking is like playing at a 
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mark with the pipe of an engine; if it is within reach and you 
have time enough, you can’t help hitting it—O. W. Holmes. 

In this atmosphere of telephones and lightning communication 
with distant regions, I was breathing the breath of life again after 
long suffocation. I realized then what a creepy, dull, inanimate 
horror this land had been to me all these years—Mark Twain. 


Choose whom you will for converse. In speech of mind with mind, 
Some pleasure or some profit you may expect to find. 

There is only one exception: the liar shun. 

Time spent with him is waste for every one. 

Commerce is a cure for the most destructive of prejudices; for 
it is almost a general rule that wherever we find agreeable man- 
ners there commerce flourishes, and that wherever there is com- 
merce there we meet with agreeable manners.—Baron de Monte- 
squieu. 

Neither in savagery nor in civilization do men normally live in 
isolation. . In fact, only in civilization is safe and com- 
fortable life possible to an isolated household, and there it is possi- 
ble in appearance .more than in reality, because means of com- 
munication have annihilated distance—F. H. Giddings. 
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space is not that space cannot be bridged, but that it is not ready 
Henry Drummond. 

By a market I shall mean two or more persons dealing in two 
or more commodities, whose stocks of those commodities and in 
tentions of exchanging are known to all. It is also essential that 
the ratio of exchange between any two persons should be known to 
all the others. It is only so far as this community of knowledge 
extends that the market extends. . . . It is of the very es 
sence of trade to have a wide and constant information.—W. S 
Jevons. 

There is an art which is better than printing, poetry, music, o1 
architecture; better than botany, geology, or any science—namel) 
conversation. Wise, cultivated, genial conversation is the last 
flower of civilization and the best result which life has to offer us 

It’ is possible that the best conversation is between two persons 
who .can talk only to each other.—R. W. Emerson. 


Of the strides taken by humanity on its way to the summit of 
terrestrial life, there are but four worthy of mention as preparing 
the way for the victories of the electrician—the attainment of th« 
upright attitude, the inentional kindling of fire, the maturing of 


An illustration from the Columbus Citizens’ Telephone Company directory. 


I didn’t believe in the telephone when I first heard of it, but 
when I had a talk with "Squire Braddon through a wire, and 
heard his new boots creak as he came up to see who it was wanted 
him, and he in his own house a good two miles away, I gave in. 
“Fetch on your wonders,” says I, “I am ready.”—F. R. Stockton. 

Books, leisure, perfect freedom, and the talk 

Man holds with week-day man in the hourly walk 

Of the mind’s business; these are the degrees 

By which true Sway doth mount; this is the stalk 

True Power doth grow on; and her rights are these. 

—Williamt Wordsworth. 


Even the trivial salutation which the telephone has lately cre- 
ated and claimed for its peculiar use—“Hello, hello!”—seems to 
me to have a kind of fitness and fascination. It is like a thor- 
oughbred bulldog, ugly enough to be attractive. There is a lively, 
concentrated, electric air about it. It makes courtesy wait upon 
dispatch, and reminds us that we live in an age when it is neces- 
sary to be wide awake—Henry Van Dyke. 

The introduction of speech into the world was delayed, not be- 
cause the possibilities of it were not in nature, but because the in- 
strument was not quite ready. . What delayed the tele- 
phone was not that its principle was not in nature, but that the in- 
strument was not ready. What now delays its absolute victory of 





emotional cries to articulate speech, and the invention of written 
symbols for speech. As we examine electricity in its fruitage we 
shall find that it bears the unfailing mark of every other decisive 
factor of human advance; its mastery is no mere addition to thi 
resources of the race, but a multiplier of them.—George Iles. 


A market price is a price fixed by the self interest of 
buyers and sellers, each acting independently—that is, with fre« 
competition on both sides. The price thus fixed is generally 
an advantageous one for society. The action of free com 
petition may be defeated by ignorance, by custom (either with or 
without the authority of law to enforce it), and by combination 
The bad effects of ignorance hardly need proof. An ignorant buy- 
er, unfamiliar with the market rate, is liable to be charged a higher 
price on account of that unfamiliarity. This results in uncertainty 
with regard to prices, and redounds chiefly to the advantage of the 
more unscrupulous sellers—A. T. Hadley. 


It has been the object of scientific art, or of the application of 
science to art, to increase this active agency [labor], to augment its 
power, by creating millions of laborers in the form of machines all 
but automatic, all to be diligently employed and kept at work by 
the force of natural powers. They are usually denomi 
nated labor-saving machines, but it would be more just to call 
them labor-doing machines. They are made to be active agents, 
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to have motion and ‘to produce effect, and though without intelli- 
gence they are guided by the laws of science, which are exact and 
perfect, and they produce results therefore, in general, more ac- 
curate than the human hand is capable of producing.—Daniel Web- 
ster. 

The poet is the seer. It is a poet who says of his fellows that 
they are “the mirrors of the gigantic shadows which futurity casts 
upon the present.” Long before the “practical man” gets through 
his processes of ratiocination and proves his fact. long before the 
genius has made his invention and the mechanic has tested it and 
pronounced it workable, the poet has reached his conclusion by a 
noble inspiration. The one conceives, the other acts. 


Here then we see that Chaucer opened the first “Central Office.” 
He got his sounds there satisfactorily, but he went no further. 
Little did he dream of the fortune that waited five centuries, until 
one arose wise enough to lay the return wire and complete the: cir- 
cuit so that the sound need no longer be a mere deposit in the 
Central Office, but be safely carried to the particular person for 
whom it was intended. 

If we were to, ask the “Hello Girl” of the twentieth century 
what messages she receives, she might well take up the words of 
the ancient poet, and tell us: 


. tydnges, 
Other loude or of whisprynges, 
And over alle the houses angles 
Ys ful of rounynges and of jangles, 
Of werres, of pes, of mariages, 
Of restes, of labour, of viages, 
Of aboode, of deeth, of lyfe, 
Of leve, or hate, accorde, of stryfe, 
Of loos, of lore and of wynnynges, 
Of hele, of sekeness, of bildynges, 
Of faire wyndes, of tempestes, 
Of quaime of folke and eke of bestes, 
Of dyvers transmutaciouns, 
Of estates and eke of regiouns; 
Of truste, or drede, of jealousye, 
Of witte, of wynnynge, of folye; 
Of plente and of great famyne, 
Of chepe, of derthe, and of ruyne; 
Of fire and of dyvers accident, 
Of good or mysgouvernement. 

—Atlantic Monthly, May, 1905. 


Generally speaking. there are few new arguments that 
can be advanced in favor. of the telephone. In fact, in these 
days it needs no argument save itself; but a few well chosen 
paragraphs serve to keep the subject pleasantly in mind. 
These appear at intervals through the directory : 


Rural life has been made much. more convenient, agreeable and 
profitable in ten years past, largely by the development of the 
electric railway, the mail delivery, and the telephone. Not the 
least of these is the telephone. It brings the farmer into touch 
with prices and enables him to select his best market in time and 
place. It brings neighbors together in social intercourse, and per- 
mits them to rely upon one another for regular and emergency 


help. It gives the lonely farmer a sense of friendliness and se-~ 


curity. It will have its share in bringing the land into better culti- 
vation and relieving the congestion of cities. 

To illustrate by comparison the growing magnitude of the tele- 
phone service, we furnish a statement showing the number of pieces 
of outgoing mail from the Columbus post office for the first week 
of occupancy of the present building: 

First class (letters) 445,692 
ee” a et eg a ney ee eee 323,439 
Third class (circulars and printed matter)................129,359 
BREE OR vidos cise s ohdebno® 4 dd abaie ahd ee ata cg is ae 23.881 


922 371 


The Citizens’ Telephone Company handles twice as many calls, 
or four times as many individual messages as represented by first 
class mail matter. 


The post office has about as many incoming pieces, but then the 
telephone still connects two persons and allows for both question 
and answer. 

A reason given by a retail merchant for putting in a private 
branch exchange: When a buyer calls in, I want to keep him on 
the line until he gets the salesman he wants or the goods he wants. 
If he gets away while the office is sending for that salesman or by 
reason of any other delay, he may call some other house instead of 
calling us again. 

If you wish to give, say a foreman, formal instructions for ref- 
erence, write them. If you wish to confer with him at length. go 
to or send for him. If you wish to send for him, or give him 
direct and routine instructions, or hear from him yes or no, or 


transact any one of a. hindred brief items of business, telephone 
him. 

Statement of Mr. A. H. Bagshaw regarding the benefits of the 
telephone on the occasion of the burning of his barn on the night of 
November 7, 1907. Mr. Bagshaw resides on the Zane road near 
the southeast corner of Mifflin township. 

“The telephone was a great factor in saving the buildings sur- 
rounding his barn and the majority of his live stock, by enabling 
him to notify his neghbors promptly. About half an hour after 
being called, a veterinary surgeon was on hand to take care of the 
cattle that were badly burned and ‘injured. Nearly all of these 
can be saved. The telephone also came to good use for ordering 
lumber and hardware needed promptly for temporary protective 
sheds for the live stock. Had it not been for the telephone, the 
loss undoubtedly would have been much greater.” 


Statement of Mr, P..S. Wolfe, residing on Big Walnut Creek 
near the northern boundary of Madison township, with reference 
to his use of the telephone: 


“His horse and buggy were taken from the hitching rack of the 
Asbury M. E. church on the evening of June 13; 1907. It was re- 
ported that the horse had been driven toward the north. The news 
was telephoned generally throughout the surrounding region, par- 
ticularly throughout the Reynoldsburg, Gahanna and New Albany 
exchanges. From.New Albany, in the morning, it was reported 
that the outfit had been discovered by those on the lookout for it, 
having been abandoned on the road about a mile north of New 
Albany. The horse had been severely driven and there were indi- 
cations that the telephone inquiries were known to the thieves.” 

In the fall of 1905, Mr.,George C. Zimmer, through telephone 
communication to the Columbus police department, assisted in the 
arrest of a thief and the restoration to the owner (near West Jef- 
ferson) of a horse, buggy, harness and saddle that were being 
offered for sale along the Winchester Pike. 


Telephone directory advertising is a subject of con- 
siderable interest to the exchange manager. The Citizens’ 
company advances the following arguments: 


REPETITION. You can get it in two ways: one by repeated 
publication and expenditure; the other by the repeated reading of 
the public. Consider the telephone directory. 


PERSISTENCE. The telephorie directory is everlastingly in 
use. You place your ad. in the book, and it passes before hun- 
dreds of eyes every hour your business is open. The directory 
lasts. 


CERTAINTY. The telephone directory contains the only ad- 
vertising that is sure to be kept in the home and office. 

It doesn’t get into the waste baskets, nor the files, nor the cubby- 
holes. It is always alongside the instrument that connects with 
your business. 


LIGHT COMPETITION. A six-square space in a Sunday 
newspaper competes with more advertisers and with more adver- 
tising space than does a quarter-page in the telephone directory. 
All advertisers have uniform display; and there are no distractions. 
In its place the directory advertisement competes with no other. 





TELEPHONE COMPANY’S UNIQUE DISPLAY. 


URING a recent meeting of the Grand Council of the 

United Commercial Travelers at Parkersburg, West 
Virginia, the leading business men of the city arranged 
representative business displays in a street parade which 
was more than two miles long. The West Virginia West- 
ern Telephone Company took a prominent part in this rep- 
resentation. 

A set of poles was mounted on a huge wagon bearing 
crossarms and six wires, with four linemen in working ap- 
parel, the manager’s desk at which he was seated, a com- 
plete exhibit of the various makes of instruments which are 
used by the company, and a large switchboard at which was 
seated one of the employes of the company dressed in lady’s 
attire as operator. The wagon was beautifully decorated, 
and in many conspicuous places about the wagon the Inde- 
pendent shield was displayed. 

Stops were made along the line of the parade and con- 
nections made to the company’s wires, over which conversa- 
tions were held to different places in the city. 

The West Virginia Western Telephone Company is one 
of the largest Independent companies operating in West 
Virginia. The manager, A. C. Davis, is prominently con- 
nected with the Independent telephone association. 











THE. INTERNATIONAL ASSOCIATION 


Recent Notices Sent Out from the Association’s Headquarters, Monadnock Building, C hicago. 
: By A. C. Lindemuth 


To THE INDEPENDENT TELEPHONE INTERESTS: 
OMPLAINT has been made to this office 
that W. F. Little & Co., of St. Louis, who 
hold themselves out as brokers and dealers 
in stocks and bonds, undertook by contract 
to finance a telephone proposition of one of 
the Independent telephone companies affili- 
ated with the International Association and 
received part of their compensation in ad- 
vance, and thereafter failed to carry out 
their contract and refused to refund the 
money or in any other way make satisfac- 
tory settlement. 

We are informed by the postal authori- 

ties that the transaction is under investiga- 
tion by them and they have called for all information and 
evidence relative to the said firm, known to our association 
or its members. 

Anyone having had any dealings with this firm will kindly 
report any information in their possession to this office, to 
the end that the truth may be ascertained and that if the 
parties be guilty they may be properly punished as the law 


provides. 
7 HE companies named beiow have made settlement with 
the association for their stamp dues for the year 1908, 
the same being payable monthly in advance, thus securing 
to the organization a regular and assured income from those 
companies, and thereby relieving the association and oper- 
ating companies, as well as the companies named, from 
a considerable amount of trouble and expense incident to 


the plan: 

American Electric Telephone Company, Chicago. 
Automatic Electric Company, Chicago. 

American Telephone Journal, New York, N. Y. 

B-R Electric and Telephone Manufacturing Company, Kansas 

City, Mo. 

Century Telephone Construction Company, Buffalo, N. Y. 
Chicago Telephone Supply Company, Elkhart, Ind. 

Dean Electric Company, Elyria, Ohio. 

Illinois Electric Company, Chicago. 
Interstate Electric Manufacturing Company, Sioux City, Ia. 
Interstate Supply Company, Sioux City, Ia. 

Monarch Telephone Manufacturing Company, Chicago. 
National Carbon Company, Cleveland, Ohio. 

North Electric Companv, Cleveland, Ohio. 

Sterling Electric Company, LaFayette, Ind. 
Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Swedish-American Telephone Company, Chicago. 
Telephony Publishing Company, Chicago. 

Vote-Berger Company, LaCrosse, Wis. 


For reasons satisfactory to the executive committee and 
the active officers of the association, the application of the 
stamp resolution adopted at the convention held in January 
last is waived as to the following: 


John’ A. Roebling’s Sons Company, Trenton, N. J. 

American Steel & Wire Company, Chicago. 

Monarch Electric & Wire Company, Chicago. 

Standard Underground Cable Company, Pittsburg, Pa. 

The following is a list of companies who are using the 


stamps on their invoices: 
Acme Telephone Manufacturing Company, Albia, Iowa. 
American Automatic Telephone Company, Urbana, Ohio. 
American Electric Fuse Company, Muskegon, Mich. 
Blackburn, George R., Cleveland, Ohio. 
Cadwell Cabinet Company, Jamestown, N. Y. 
Carbolineum Wood Preserving Company, Milwaukee, Wis. 
Central Telephone & Electric Company, St. Louis, Mo. 
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Chance Manufacturing Company, Centralia, Mo. 

Cobb, H. E., Monadnock Block, Chicago 

Central Telephone and Electric Company, St. Louis, Mo. 
Coleman, C, J:, Clarks Fork, Idaho. 

Conover, W. George, Merchants’ L. & T. Building, Chicago. 
Cook, Frank B., Chicago. 

Cracraft-Leich Electric Company, Genoa, III. 

Curtis Sash & Door Company, Sioux City, Iowa. 
Dearborn Electric Company, Chicago. 

Durant Electric Supply Company, Chicago. 

Doubleday-Hill Electric Company, Pittsburg, Pa. 

Ericsson Telephone Manufacturing Company, L. M., Buffalo. 
General Insulate & Machine Company, Brooklyn, N. Y. 
Highland Electric Manufacturing Company, Connellsville, Pa. 
Holtzer-Cabot Electric Company, Chicago. 

Indiana Steel & Wire Company, Muncie, Ind. 

Korsemeyer Company, Lincoln, Neb. 

Long Distance Telephone Manufacturing Company, South Bend. 
McCulloch & Moss Lumber Company, Minneapolis, Minn. 
McIntosh Hardware Corporation, Cleveland, Ohio. 
Manhattan Electrical Supply Company, 186 Fifth avenue, Chicago. 
Metropolitan Electrical Supply Company, Chicago. 
Mountain State Electrical Company, Wheeling, W. Va. 

Nagel Electric Company, The W. C., Toledo, Ohio. 
National Lumber & Creosoting Company, Texarkana, Ark. 
National Pole Company, Escz-sha, Mich. 

Naugle Pole and Tie Company, Chicago. 

Newgart & Co., Henry, Chicago. 

Paducah Pole & Timber Company, Paducah, Ky. 

Peirce Specialty Company, Elkhart, Ind. 

Premier Electric Company, Chicago. 

Protective Electrical Supply Company, The, Fort Wayne, Ind. 
Rock Island Battery Company, Cincinnati. Ohio. 
Runzel-Lenz Electric Manufacturing Company, Sumter, S. C. 
Sandwich Pole-Changer Company, Sandwich, III. 

Simplex Electrical Company, Monadnock Block, Chicago. 
Southern Pine Manufacturing Company, Paducah, Ky. 
Sterling & Sons Company, W. C., Monroe, Mich. 

Sumter Telephone Manufacturing Company, Sumter, S. C. 
Terry Company, T. B., Cedar Rapids, Iowa. 

Texas Wood Preserving Company, Jefferson, Texas. 
Thomas, R., & Sons Company, East Liverpool, Ohio. 

Torrey Cedar Company, Clintonville, Wis. 

Transmitter, The, Weatherford, Texas. 

Universal Specialty Company, Terre Haute, Ind. 

Wire & Telephone Company of America, Rome, N. Y. 
Wood, Harry L, Company, Louisville, Ky. 


In case of neglect on the part of any of these companies 
to use the stamps on their invoices, kindly remind them 
at once. 

Copies of the trade-mark resolution and rubber stamps 
for marking your purchasing orders, and invoices returned 
for stamps, will be furnished free upon request to the Chi- 
cago headquarters. 

Save this list and post it up on your desk. It tells who 
are aiding the association and the Independent cause. 





AN UNDERGROUND EXCHANGE. 
HE initial trial of the new underground automatic ex- 
change recently installed at North Columbus, Ohio, by 
the Columbus Citizens’ Telephone Company, was successful 
beyond expectation. 

This is the first automatic underground exchange ever 
attempted in the United States. The vault in which the 
exchange is buried is made of concrete and the interior is 
fitted with one hundred switches. 

If the new underground exchange works as is expected 
and as successfully in years to come as at the time it was 
first buried, it will mean a great advantage over the pres- 
ent office installation system, in that it will save high office 
rent. 
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(This digest includes the telephone articles printed in technical and scientific publications in all civilized countries. 
index to the world’s telephone literature. 


ber and date of publication; for example: 


not appear again for several months. 


101—Telephony, Chicago. 
108—Technical World, Chicago. 
104— Western Electrician, Chicago. 
105—Western Society of Engineers, Chicago. 
111—Western Telephone Journal, Vinton, lowa. 
112—Telephone World, Lafayette, Ind. 
113—Telephone Examiner, Kansas City, Mo. 
114—Cumberland Telephone Journal, Nashville, 
115—Electric Club Journal, Pittsburg, Pa. 
121—American Telephone Journal, New York. 
122—Electrical Review, New York. 
123—Telephone Securities Weekly, New York 
124—-Electrical Age, New York. 

125—Electrical World. New York. 
126-—-Telegraph Age, New York. 

127—Trans. Am. Inst. Eng.. New York. 
i28—Scientific American, New York. 
129—Scientific American Supplement, 
131—Southern Electrician, Charlotte, 


Tenn. 


New York. 
8. C. 


Oscillograph as Aid to the Study of Alternating Current 
Phenomena. 104—6-4-08. Prof. E. H. Freeman recently 
discussed the principles of the oscillograph used in connec- 
tion with alternating-current phenomena. Different curves 
are shown, indicating the use of the instrument. The author 
suggested that one of the most important uses of the oscillo- 
graph is the recording of phenomena, which does not re- 
peat itself, such as blowing of a fuse. One of the curves 
shows the electromotive force of the waves of a magneto 
generator, used in local battery telephones, and another fig- 
ure shows the wave form of voice currents produced by 
telephone transmitters. The effect of connecting capacity 
in series with impedance is also touched upon. 

Telephone Accounting. G. R. Fawkes. 111—6-1-08. 
This is the ninth installment of a series of articles and at 
present discusses reserve funds in its various phases. Main- 
tenance expense is discussed in detail, showing what ex- 
pense should be charged to maintenance. In a general way 
the reserve funds are required to take care of the following 
liabilities: Accruing taxes, interest, bond interest, dividends, 
directory expense, a sinking fund for the purpose of meet- 
ing the redemption of bonds, uncollectible accounts, unfore- 
seen expenses, services paid for in advance, and maintenance 
of plant. 

Furnishing Ringing Current to a Distant Station Over a 
Phantom Circuit. L. Muhlheizer. 111—6-1-08. This is an 
arrangement showing how the switchboard terminals of two 
exchanges must be connected upon a phantom plan for per- 
mitting generator current being supplied to a sub-office 
without installing any additional. circuit wires between the 
two stations. 

Telephoning the Hudson Terminal—A Three Thousand 
Line Office Building Installation. S: R. Edwards. 121— 
5-30-08. It is stated that the Terminal Building is provided 
with the necessary wire for three thousand telephones, al- 
though at the present time only about one-half of the num- 
ber have been connected. Illustrations are presented show- 
ing terminal equipments and views of the types of the dif- 
ferent private branch exchange boards used throughout the 
building. 

Traffic Trouble. A. Stephen. 121—5-30-08. The author 
discusses the difficulties with which a telephone connection 
is liable to be incumbered, owing to misunderstandings be- 
tween A and B operators, several instances being shown 
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It is a complete 


All publications are given numbers. The title appears first followed by author’s name, num- 

122-1-25-08 is Electrical Review of date January 25, 1908. 
digest should address the publication whose key number is given below. The complete list of 
Those using this reference should preserve the list.—Editor. 


Those desiring any article in this 
a eaaan reviewed follows, and will 


122—Southwestern Electrician, Dallas, Texas 
133—The Transmitter, Weatherford. Texas. 
134—Telephone Age, Toronto, Canada. 
135—Canadian Elect. News, Montreal, Canada. 
141—National Telephone Journal, London, England. 
142—Electrician, London, England. 
143—Electrical Engineering, ndon, England. 
144—Electrical Engineer, London, England 
145—Journal Inst. of Elect. Eng., London, 
146—Electrical Review, London, England. 
147—Electrical Magazine, London, England. 
148—Electricity, London, England. 
151—Journal Telegrapheque. 

152—Electro. 

161—Schwachstromtechnik, Munchen, Germany. 
162—Electro Technischer Zeitschrift, Berlin, Germany. 
163—Electrotechnischer Anzeiger, Berlin, Germany. 
164—Electrotechniker Wein, Austria. 

171—Royal Telegraph Bureau Report, Stockholm, Sweden. 


England 


where a combination of circumstances resulted in producing 
the well-known complaint of the subscriber having been 
falsely called, these complaints appearing under the cap- 
tion of “False Rings.” 

The Keith Automatic Line Switch. A.B. Sperry. 121— 
6-6-08. As it is understood, the object of the Keith line 
switch is to provide for a more economical arrangement 
for the first selector switches of the automatic system. By 
means of this switch it is possible to introduce a percent- 
age distribution, so that all switches possessing the vertical 
and rotary movements may be arranged upon the most effi- 
cient basis. The author presents a careful description, ac- 
companied by illustration, showing the switch parts and a 
circuit diagram, indicating how the connection is established 
between the line and master switches. Views of one-hun- 
dred-line switchboard units are represented, as well as a 
rear view of a connector switch. 

The Value of Peg Counts in Small Exchanges. E. Land. 
121—6-13-08.. Mr. Land, who for years has made a special 
study of telephone traffic, has presented an interesting paper 
before the Michigan Independent Telephone Managers’ As- 
sociation, in which he discusses the different uses of peg 
counts, and the value of the information which may be ob- 
tained from systematically conducted tests. 

Sound Distortion in Wireless Telephony. 122—5-16-08. 
In referring to a translation of a book upon Wireless 
Telephony, W. Maver, Jr., draws attention to some sug- 
gestions which he made some years ago concerning the 
probability of there not being any distortion of the sounds 
transmitted upon the wireless plan. Mr. Maver suggested, 
however, that while distortion due to static capacity of land 
lines is absent in cases of wireless transmission, it still re- 
mains necessary to deal with the distortion due to the ter- 
minal apparatus which it may be found is of more con- 
sequence in wireless telephony than in wire lines. He be- 
lieves at present. the serious loss of volume of transmission 
systems may be overcome by the use of a higher power 
transmitter. 

The Poulsen Wireless Telephone. O. Nairfz. 129— 
6-6-08. The author discusses a German system of wireless 
telephony in an interesting manner and presents a view of 
the apparatus and the general circuits used in connection 
with the system. The arc used in the transmission ap- 
paratus is said to be an improvement upon the Poulsen 
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hydrogen inclosed arc, the device described being cooled by 
water. 

Electrical Equipment of the Piccadilly Hotel, London, 
England. 142—5-8-08. In connection with the general 
description of the lighting, power, fire alarm, and other 
electrical and mechanical arrangements installed in the ho- 
tel, a telephone system is described. The installation con- 
sists of a two-position switchboard giving service to 225 
telephone stations and is connected to the city service over 
twenty-two trunk lines. A continuous night and day serv- 
ice is rendered. A view of the switchboard and diagram of 
the method of the cable distribution, and also a diagram 
of the cord and telephone circuits are given. A general 
wiring plan of the fire alarm and bell circuits is also found 
in the description. 

Pa sag ester ni of Electrical Condensers. 142—5- “22-08. 

F. Mansbridge of England recently presented a paper 
ies the Institution of Electrical Engineers, and a discus- 
sion of the paper is presented in the above journal. It ap- 
pears that one of the earliest uses of a condenser is shown 
in a patent to Black & Roseberg, issued in 1879 by the 
United States Patent Office. The arrangement consists of 
a glass tube filled with glycerine and water and provided 
with air-tight caps with platinum points, forming a high- 
resistance medium and capable of offering a high resistance 
to direct currents, but comparatively low resistance to re- 
duced currents. B.S. Cohen, who has made many valuable 
telephonic transmission investigations, stated that in deter- 
mining the capacity of various types of commercial con- 
densers at telephonic speech frequencies, fifteen condensers 
of one pattern showed a capacity of 2.16 for direct-current 
measurement and 1.99 for alternating-current measurement. 
Another lot of condensers showed 2.09 for direct current 


and 1.76 for alternating current, and a lot of seven con-, 


densers showed a capacity of 2.43 by a direct-current method 
of testing, and 1.81 for an alternating current, this showing 
the importance of understanding the exact method em- 
ployed when testing a condenser for capacity. 


Telephone and Telegraph Cables. F. Tremain. 142— 
4-24-08. In a paper read before the New Castle section of 
the British Institution of Electrical Engineers, the con- 
struction and use of lead-sheathed paper telephone and tele- 
graph cables was discussed. The article is of interest to 
those who are studying the construction of cables of this 
kind. 

The Manufacture of Electrical Condensers for Telegraph 
and Telephone. 143—5-14-08. C. F. Mansbridge, in a pa- 
per recently read before the Institution of Electrical Engi- 
neers in London, presents a most able treatise upon this in- 
teresting subject. He first discusses the mica condensers, 
which consist of alternating sheets of tin foil and mica. This 
type of a condenser is but little used in telephone work, it 
being more expensive to construct than other useful forms, 
but the mica condenser is generally used in making up 
standards and where exceedingly high voltages must be 
provided for. The glass condenser is also described and .it 
is shown that it is mostly used in wireless telegraphy and 
X-ray work. In discussing condensers made with paper or 
other fibrous dielectrics, the author. discusses a fore of 
construction which he has developed, and which permits of 
securing a number of advantages both in the direction of 
manufacturing and lasting qualities. The common rolled 
condenser, thousands of which are in use for telephone pur- 
poses, consists, as is well known, of four sheets of paper and 
two sheets of tin foil, tin foil always being inclosed between 
two sheets of paper. Thus we have a _ dielectric 
of two sheets of paper between the _ tin-foil plates 
throughout the condenser. Such condensers, when 
rolled up, are subjected to a drying process to re- 
move all traces of moisture. The condensers are then 


placed in boiling paraffine so that the wax will penetrate 
throughout the leaves. 


Upon being removed from the bath, 
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pressure is applied until the condenser is cool enough to 
prevent its leaves being separated when handled. In this 
form of condenser the tin foil is rather difficult to handle. 
It is easily torn and represents quite an item of cost. Mr. 
Mansbridge, therefore, developed a condenser in which a 
paper strip is provided with a paste of tin foil. This paste 
is rolled out over the strip and forms a conducting layer of 
exceeding thinness. This produces a tin-coated paper, and 
in building up condensers it is only necessary to have two 
strips of paper and two strips of the coated paper. This 
reduces the cost of manufacture, and in addition to that 
advantage, it is found that the coating of the paper is so 
thin that after a condenser is charged to its capacity, it is 
possible to successfully force a pin point five or six times 
through the two-conducting plates before the condenser is 
completely discharged. This effect is due to the automatic 
fusing of the tin foil, as owing to the thinness of the foil, 
the amount of current required for fusing it is exceedingly 
small. In connection with the discussion of the general 
construction of the condenser, numerous tests are presented. 
With the ordinary commercial form of Mansbridge con- 
denser, ‘an insulation resistance of at least 1,000 megohms 
per microfarad is obtained, which would mean that a two- 
microfarad condenser has an insulation resistance of 500 
megohms, and which is a valuable consideration when tele- 
phone cables are being tested from a central office while 
the telephone station and apparatus are left in circuit 

Temporary Re-establishment of the Antwerp Telephone 
Exchange After the Fire. 143—6-4-08. The Antwerp tele- 
phone exchange was destroyed by fire during last Nr vember. 
The exchange was of the single-wire, earth-return tvpe, 
and the switchboard was of the series multiple construction, 
consisting of forty-seven positions, both local and trunk, 
and having connected to it something over 4,500 circuits, 
all of these wires being brought into the exchange by the 
old-time plan of derrick construction built upon roof. This 
‘exchange, which was completely destroyed, has now been 
rebuilt; so that while it is arranged for common battery 
service, the present telephones, which are of the magneto 
call local battery type, may be operated upon the earth- 
return plan until all telephones can be changed to the com- 
mon battery. The article is interesting, showing a passing 
form of construction for bringing wires into an exchange. 
It also shows the present circuits of the exchange as 
adapted to the magneto telephones, the line circuit being of 
the lock-up relay type. 


Production of Small Alternating Currents for Telephonic 
Measurements. B. S. Cohen. 143—5-28-08. ‘This is an 
abstract of a paper read before the Physical Society and 
describes a mechanical arrangement through which alterna- 
ting current of frequencies ranging from 100 to 2,000 per 
second may be produced. The apparatus shown by the 
author was such that the frequencies of 490, 959 and 2,880 
were produced by using capacities of 2.88 microfarad, 0.8 
microfarad, 0.1 microfarad, these capacities being con- 
nected in circuit with the author’s device, which may be 
classed as an improvement over the vibrating wire method 
where the wire is stretched between supports and arranged 
im connection with an electromagnetic contact device, so 
the circuit is alternately broken and m: nade through suitably 
arranged mercury cups. 

Induction Effects of High-Tension Transmission Lines on 
Telephone Wires. O. Brauns. 162—4-9-08. A paper read 
before the Berlin Electrical Society and discussing the ef- 
fects of high-tension power wires upon telephone circuits. 
The author finds that, while electromagnetic induction ap- 
pears to have very little effect upon telephone wires, the 
electrostatic discharges were found upon the telephone line 
in easily measurable quantities, even though the telephone 
wire were almost one-half mile distant from the power- 
transmission line. In using grounded branches on the cir- 
cuits of the telephone system, in connection with a metallic 
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telephone circuit system, an induced electromotive force of 
five volts is sufficient for calling for special provisions upon 
the metallic telephone line for getting rid of the charge. 
While under normal conditions this induced electromotive 
force does not present any dangerous conditions, an acci- 
dental grounding of one of the power-transmission lines will 
increase the induced electromotive force about thirteen 
times. With a 40,000-volt transmission line paralleling a 
telephone circuit for a distance of nineteen miles, a person 
having an internal resistance of about 2,000 ohms would be 
subject to a potential of something over twelve volts should 
he accidentally touch the telephone wire under normal con- 
ditions ; but, while touching a wire, if the transmission lines 
should become grounded, there would be 160 volts difference 
in potential from the telephone line to earth. 

Telephone Experiments. E. Heilburn. 162—3-26-08. 
This is an illustrated description of certain lecture-room 
apparatus for demonstrating the operation of laws applying 
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to telephone systems. ~ With the device, as arranged, the 
influence of different frequencies and the relative advan- 
tage of different connecting circuits may be shown. The 
galvanometer is used in connection with the microphone 
and phonograph. It is demonstrated that the resistance of a 
microphone during speaking does not cause an oscillation 
of the resistance around the normal resistance, but the os- 
cillations really take place around a much higher average 
resistance value. 

The Art of Telephoning. 163—5-10-08. A general dis- 
cussion of the art of transmitting speech is presented. The 
effects of transmitting different tones are considered in con- 
nection with the difficulties which some people unfamiliar 
with the use of a telephone have in understanding a tele- 
phone conversation. It is stated that in many instances 
those who experience difficulty in hearing ordinary speech 
are often found to be able to hold a conversation over the 
telephone without any trouble whatever. 


MUTUAL INDUCTION 


Discussion of Fransformers and Induction Coils, as Applied in Practical Telephony 


By Einar Brofos 


NE of the causes for the remarkable devel- 
opment in long distance telephony may, in 
part, be attributed to the facility of the 
transformer or induction coil to transform 
a low potential current of varying char- 
acter to another of a higher potential. 

The action of a transformer is due to the 
inductive effect, which a varying current in 
one circuit, exerts upon an adjacent circuit. 
Since this effect is mutually interacting it 
is called “Mutual Induction.” 

In a previous article, we discussed the 
effects, which currents of different electrical 

characters will exert upon their own circuit. However, we 
shall now endeavor to explain the phenomena developed in a 
circuit, when the effect of mutual induction is present. 
Consider two wires L and M in juxtaposition, as shown 
by figure 1. Suppose that through wire L, which we will 
call the primary, an alternating current is caused to flow, 
then we know from previous explanations that magnetic 
lines of force will encircle the wire. These lines of force 
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Figure 1—A principle of mutual induction. 


will be strictly proportional to and exactly in phase with 
the current by means of which they are created. Consider- 
ing that the alternating current is starting’ at zero and 
gradually increasing to maximum, the lines of force will do 
the same, expanding in a manner as shown by figure 1A. 
However, during the movement of these lines of force, they 
will attempt to cut across wire M, which is termed the sec- 
ondary, and in so doing an E. M. F. will be induced in this 
wire, as previously explained. It may be seen from the 


figure, that the direction of the line of force when encircling 
M is opposite to what they are when encircling wire L, 
hence it is obvious that the E. M. F. induced in M will be 
opposite to the impressed E. M. F. in L. When the cur- 
rent in L has reached its maximum value, it starts to de- 
crease to zero, and similarly to before another E. M. F. will 
be induced in wire M. However, we now find that the 
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Figure 2—Relations between current impressed and induced electro 
motive force. 

direction of the lines of force, when encircling M is the 

same as when encircling L, consequently the E. M. F. in- 

duced in M and the impressed E. M. F. in L will be in 

fhe same direction, as shown by figure 1B. 

The phase relations existing between the E. M. F. and 
current in wire L and the E. M. F. induced in wire M may 
be ascertained, when remembering that induced E. M. F. is 
proportional to the rate of change in the magnetic flux; 
i. e., the maximum E. M. F. is induced when the current 
changes most rapidly, the minimum E. M. F. when the 
current changes least rapidly. 

The current is changing most rapidly when passing from 
one sign to another or crossing the zero line, hence at this 
point the induced E. M. F. is maximum. The current is 
not changing at all, when passing the maximum value, 
therefore at this point the induced E. M. F. will be zero. 
From what we have been explaining, and also referring to 
figures 1 and 2, we find that when current C in wire L 
is crossing the zero line in a positive direction or at “A” 
the induced E. M. F. E, will be maximum negative or at 
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“d”. Observing our rules, the remaining part of the curve 
may be ascertained in a similar manner. Thus, we will 
find, that the current in L leads the E. M. F. induced in M 
by 90 degrees or one-fourth of a cycle. It is evident that 
this same current also will induce a similar E. M. F. in 
its own conducting medium, or in this case wire L, which 
was explained in a previous article and the phenomena was 
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Figure 3—Diagram of transformer showing effect of magnetic leakage. 


said to be due to “Self-induction or Inductance.” Similarly 
we may say, that the E. M. F. induced in M is due to 
“Mutual Induction.” In order to counteract the induced 
E. M. F. in L, an exactly opposite voltage E, is required to 
drive the assumed current through the wire. This curve, 
therefore, will be on the opposite side of the zero line, i. e., 
opposite the curve of E. M. F. E, induced in wires L or M. 

In practice the transformer generally, is made up of two 
coils of wire, wound on an iron core, for instance, as shown 
in figure 3. The function of the iron core is to more readily 
pass the magnetic lines of force, which are created by the 
primary current, through the turns of the secondary coil. 
As we found that the rate at which the lines of force— 
created by the current—are cut by the secondary circuit, is 
the measure of the E. M. F. induced in the secondary, it is 
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Figure 4—Vector diagram of a transformer. 


obvious that it would be convenient to know the amount of 
cutting of lines of force that takes place when unit current 
is caused to flow or is stopped in the primary circuit. The 
name given to this quantity is “Coefficient or Mutual In- 
duction,” and it is represented by M. It will be propor- 
tional to the turns in the primary circuit, because the mag- 


Telephomy- 





netism produced is proportional to the ampere turns that 
excite it; it is proportional to the turns in the secondary 
circuit, because each turn cuts the magnetic lines that are 
created in the core; it is also proportional to permeability 
of the iron. From the above, we may calculate M, thus: 
47 Tp TsA Bb 
— (1) 
10° |. 

This applies to a magnetic circuit, consisting of an iron 
core of permeability » length 1 and cross sectional area A, 
and wound with Tp and Ts turns in the primary and sec- 
ondary circuits, respectively. In order to get the value in 
practical units or Henry’s it is divided by 10°. If the rate 
of increase and decrease of primary current at any instant, 
is known, this multiplied by M will give the E. M. F. in- 
duced at that instant in the secondary circuit. The rate of 
variation in an alternating current of sine curve form, we 
know is: 2”fC,, where C, is primary current .in amperes 
and f cycles per second. Therefore the E. M. F. induced 
in the secondary or: 





Es? = 27fC,M (2) 
According to what we have learned about the coefficient of 
mutual inductance, we may understand that it is precisely 
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Figure 5—The effect of eddy currents in an iron core. 


analogous to the coefficient of self-induction, which pre- 
viously has been defined. We may therefore say that the 
coefficient of self-induction of one of the coils on a trans- 
former, represents the amount of cutting by that coil, of 
lines of force created by the coil when the same coil carries 
unit current, or: 
4urT?p 
| (3) 
10° | 
Where T signifies the number of turns of the coil in ques- 
tion. Therefore the E. M. F. induced in its own coil, or: 
E>2rfLC (4) 
where C is the current flowing through the coil. 

From the above equations it is apparent that the coefh 

cient of mutual induction, or: 
M=/ L, L, 

From these equations it may again be proved that the 
following relations exist between E. M. F. and the turns 
in the primary and secondary coils: 

Ep Tp 


(6) 





ae 


This, however, is correct, only when there is no magnetic 
leakage, or that all the lines of force created in the core 
are cut the secondary coil. However, this is not always the 
case, especially when the magnetic circuit is not closed upon 
itself. Thus, when magnetic leakage appears M will be less 
than the value given in equation 5, which in turn will de- 
crease the E. M.'F. induced in the secondary. Figure 3 
illustrates an example of magnetic leakage. The main flux 
which passes through both coils is indicated by M; while 
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the leakage flux around the primary and secondary coils 
is represented by Lp and Ls, respectively. 

In order to more readily understand the performances 
ot and the relations existing between the different voltages 
and currents in the coils of a transformer when a varying 
current is caused to flow through the primary circuit, ref- 
erence is made to figure 4, which shows a vector diagram 
of these coils, when the secondary coil is short circuited 
and an alternating E. M. F. of E, volts is impressed upon 
the primary circuit. We will suppose that a current of C, 
amperes flows through the primary coil of R, ohms re- 
sistance and a coefficient of self-induction L, and represent 
this current by vector OC,. This current is due to the 
effective E..M. F. OE, =R, C,. Current C, will produce a 
self-inductive E. M. F. E, = 27fL, C, in the primary and 
a mutually inductive E. M. F. E,=-22 fMC, in the sec- 
ondary. These pressures are in the same direction and are 
lagging 90° behind the current. 

The E. M. F. OE, will set up a current OC, = E, =- 
secondary impedance in the secondary circuit. This current 
will lag behind OE, by an angle 6, such that: 

2nf L, 
6, = ——_———- (7) 
R, 
and will cause a self-induced E, M. F. OE, 2 7{L,C, 
in the secondary and a mutually induced E. M. F. OE, = 
2“ fMC, in the primary. Both pressures will lag go° 
behind the producing current and be of a similar nature as 
was explained about OE, and OE,. The active E. M. F. in 
the secondary will be the resultant of OE, and OE, or OE, 
and with the secondary short-circuited will be equal to C, R,. 

It is apparent that the primary impressed E. M. F. OE, 
must be the resultant of three E. M. F.’s, namely: 
The active E. M. F. E..; the E. M. F. OE, to 
balance the self-induced E. M. F. OE,, hence exactly 
opposite and equal and leading the current C, by 90° ; and 
the E. M. F. E, to balance the mutually induced 
E. M. F. E, and therefore equal and opposite. This dia- 
gram, it was stated, has been constructed upon the as- 
sumption that the secondary coil was short-circuited. How- 
ever, if an external resistance R is connected in the sec- 
ondary circuit, the different vectors will be changed to 
another value and position, as shown by dotted lines in the 
same figure. It may be noticed that current C, is decreased 
to C’,. @, is decreased to 6,, Which means that the current 
will swing around more in phase with E,, and therefore the 
secondary actual E. M. F. E, will be increased to E’;. We 
will also find that E, and E, will decrease in value and lag, 
and in turn the E, M. F. E, in the primary, necessary to 
balance the back E. M. F., induced from the secondary 
will decrease and advance in phase. Owing to the change 
in EK, the primary current C, will also fall off. This fact, 
however, may be more difficult to comprehend than any 
other feature in the actions of the transformer. It would 
appear as though the current flowing through the primary 
should be constant and not dependent upon the secondary 
load. However, it may be more readily appreciated when 
remembering that with the secondary circuit open, the im- 
pressed E. M. F. in the primary is equal to the vector sum 
of the self-induced E. M. F. and the active E. M. F., and 
that only this later voltage is productive in sending a cur- 
rent through the circuit. The active E. M. F. will always 
be of a smaller value than the impressed FE. M. F. owing 
to the counteracting effect of the self-induced E. M. F. 
However, with the secondary closed, the mutually induced 
E. M. F. in the primary, due to the secondary current, will 
oppose the primary self-induced E. M. F., causing the pri- 
mary impressed E. M. F. to swing around more in phase 
with the current. Hence, when the impressed E. M. F. is 
constant, as it is generally met with in practice, this de- 
crease in lag between current and impressed E. M. F. will, 
of course, increase the active E. M. F., which again causes 
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an increase in the primary current. Therefore, referring to 
figure 4, we find that with a current C’, flowing in the sec- 
ondary, the back E. M. F. E’, will cause the impressed E. 
M. F. to swing around to E’, so as to lag 6, degrees be- 
hind the current. We may now note from the projection 
on E’, that the primary active E. M. F. has really increased 
to Ex,, which of course will cause an additional current to 
flow. With a further increased current in the secondary, 
say C,, we find that the primarv self-induced E. M. F. E, 
will be further counteracted, due to the increased secondary 
back E. M. F. E,, hence the impressed E. M. F. will be 
brought still more in phase with the current. As previously 
stated, this move will increase the actual E. M. F. to Ey, 
producing an additional increase of the primary current. 

So far, we have not taken into consideration probable 
power loses in a transformer. It is really found that in 
addition to the copper or C? R loses in the wires of a trans- 
former, there are other ones termed iron or core loses, 
when the transformer coils are wound on an iron core. 
These iron loses are said to be due to Hysteresis and Eddy 
currents in the core. When a current is sent through a 
wire wound on an iron core, the molecules of this core— 
which previously, we may suppose, had been lying in every 
direction—would have a tendency to lie parallel to each 
other. However, when the current is shut off, the whole 
amount of magnetism does not disappear from the core; 
but a small portion remains. This remaining magnetism 
has been termed “Residual Magnetism.” If the current 
in the coil is caused to reverse, this residual magnetism 
will of course offer a certain resistance or, we may say, 
magnetic friction among the molecules of the iron core. 
This molecular friction in the iron core, caused by its slow- 
ness in being magnetized and demagnetized, has been called 
“Hysteresis.” This loss is directly proportional to the fre- 
quency of the current and approximately proportional with- 
in the limits of magnetic density, used in practice to the 
1.6 power of the magnetic density. 


We have found that when lines of force cut the turns t 
of the coil, shown on figure 5, an E. M. F. would be in- 
duced in the coil. It is obvious that these lines of force 
also will cut through the iron core and in so doing will set 
up an E. M. F. in the core, as shown by the arrows in the 
figure. This E. M. F. acts in a direction to oppose- the 
change of flux producing it. As the resistance of the iron 
core is very small, a comparatively small E. M. F. will 
produce large currents. These are the currents which are 
termed Eddy or Foucault currents and they are found to be 
proportional to the square of both the frequency and mag- 
netic density. These currents may be greatly reduced by 
building the core of thin sheets of iron, preferably insulated 
from each other, thereby increasing the resistance offered 
to the flow of the Eddy currents. 

From what we now have discussed we may understand 
that the current, which flows in the primary of the trans- 
former, when the secondary is open, really is composed of 
two components; one which supplies the energy required 
to make up the transformer losses, i. e., the copper or C?R 
loss and the hysteresis or eddy current losses, which are in 
phase with the primary E. M. F., and therefore represents 
true power in watts. The other component lags 90° behind 
the primary E. M. F. and magnetizes the core, and is there- 
fore wattless. 

The vector sum of these two currents is generally called 
the exciting current. As the demagnetizing action of the 
secondary current is exactly offset by a corresponding re- 
magnetizing action of the increased primary current, the 
magnetic flux in the core of a transformer is the same at 
any load as at no load. Since the magnetization is prac- 
tically constant, the core loss will likewise be constant, and 
consequently the exciting current will be the same either 
the secondary is open or closed. 
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The Story of the Bell Company’s Rise to a Power that was second only to that of the Standard Oil 
Company—The Betrayal of Friends and Associates, The Sacrifice of Great National Characters 


and the Desperate Purpose of a Fight that was Carried Straight into the White House. 


A FOREWORD. 


[This story should appeal especially to those who have good, red American blood in their veins. It is the story of a magnificent 
fight that was won against overwhelming odds. It is the story of a smug coterie of “Boston gentlemen” of the immaculate type, pnt to 
flight by a few sturdy men out of the west. It is the story of a low, scheming campaign of greed, that was turned into a rout by a hne, 
sentimental, American citizenship. It is a story full of dramatic interest, not because of the manner of telling, which is simple and 


commonplace enough, but because of the facts it relates. 


It is the story of at least one trust that was “busted.” It is a story that, while dealing with the details of an industrial war, will 
interest even the women, for it is full of good, clean, honest fighting, of the deeds of men who stood shoulder to shoulder under the 
Stars and Stripes, and, in the name of American freedom and independence, lined up against the most complete and relentless and suc- 
cessful monopoly of the times—and beat it to a pulp. It is a poor sort either of man or woman who cannot find somewhere in the 
record of these fighters the story of a deed that will stir the pulse — THe AuTuor.] 


CHAPTER XV. 


CONSPIRING TO THROTTLE THE INDEPENDENTS. 
HE methods by which the telephone trust 
attempted to stay the opposition that was 
expected with the expiration of the Bell 
patents, in 1893 and 1894, were character- 
istic. The “underground railroad from the 
offices of the company’s Washington solic- 
itors to the patent office’ was reopened. A 
press bureau was organized that for in- 
genuity has never been equaled in the 
world. It is still in operation and has laid 
some of the greatest newspapers and most 
dignified magazines in the country under 
tribute. 

A United States judge, a postmaster- 
general of the United States, and a United States senator, 
among other conspicuous national figures, were forced to 
appear in interesting roles. Politics, high and low, was 
brought into the game. The local bosses, state and city, 
were marshaled solidly against the Independents. And, 
hesitating at nothing, an attempt was made to swing four 
presidents of the United States—Harrison, Cleveland, Mc- 
Kinley and Roosevelt—indirectly to the support of the 
trust. But here the power failed, for in the end all four 
stood by the people. Enormous financial pressure was 
brought to bear through the great money centers of New 
York, Boston and Chicago. Finally, a system of business 
chicanery was inaugurated that, in some respects, stands 
alone even in these days of “high finance.” 

It is impossible to give all the details of these various 
schemes, or even to relate them in consecutive order, for 
they overlap at a dozen places. So we must rest content to 
pick them out here and there. The fruit of the alleged 
“underground railroad” to the.patent office was the first 
thing to be sprung on the public in the effort to frighten 
off competition. It had to do with a patent granted in 1891 
to Emile Berliner, of Washington, and assigned by him to 
the American Bel! Telephone Company. Everyone who 
had studied the telephone situation from the outside sup- 
posed that the field would finally be open at the expiration 
of the Bell patents, in 1893 and 1894. Surprise was gen- 
eral, therefore, when in the latter part of 1892, the Bell 





company brought out the Berliner patent with a great flour- 
ish of trumpets. Large advertisements appeared in the lay 


and technical press announcing that, under this patent, the 
trust would still control absolutely “every form” of the 


modern telephone transmitter (the key to the whole busi- 
ness) for seventeen years from 1891. Investigation of this 
claim showed a most extraordinary state of affairs. 

It was found that Berliner had filed his, application in 
the patent office in 1877, only a year after Alexander Gra- 
ham Bell had filed his. His claims under this application 
had been bought immediately by the Bell company. He was 
paid a round sum in cash, and given a contract for a salary 
and retainer extending over a long period of years, so that 
he became a Bell employe. Had the patent been issued in 
the ordinary course of business, it would have expired about 
the same time as Bell’s. Instead, however, it had been al- 
lowed to drag for fourteen years, or until 1891, when it 
was finally allowed to issue. The result was that the Bell 
company, fully protected in its monopoly of the telephone 
business until 1893 by the Bell patent, was assured of a 
further monopoly until 1908, should the Berliner claims be 
sustained. 

Some of the best experts outside of the Bell ranks, held 
that the Berliner patent should not have been issued at all, 
because his claims simply covered the devices of others. 
Moreover, the opinion was expressed that, even if his 
claims were valid, the manner in which the application had 
been dragged along was clearly fraudulent, and that, on 
this ground alone, the patent could be set aside. 

The exact force exerted by the Berliner claims in retard 
ing competition will never be determined. We have seen 
that a few men in a few communities refused to be fright 
ened either by the patents of Prof. Bell or of Mr. Berliner. 
However, there is plenty of evidence to show that the Inde- 
pendent movement, rapidly as it developed, would have 
come along even faster but for this remarkable Berliner 
patent, which was suddenly paraded by the monopoly. It 
hung, a dark cloud, over the business for more than nine 
years, until January, 1903, when the United States courts 
decided that the patent was invalid. 

It was in connection with the Berliner case that Presi- 
dents Harrison and Cleveland were drawn into the tele- 
phone controversy. The belief that the application for the 









































a 


26 


patent had been deliberately dragged out by the Bell com- 
pany for fourteen years, through a conspiracy between its 
attorneys and the officials in the patent office, was voiced in 
a concrete form just before the close of Mr. Harrison’s ad- 
ministration, by Milo G. Kellogg, of Chicago, who was aft- 
erwards destined to play an important role in the develop- 
ment of the Independent business. Mr. Kellogg had been 
prominently connected with the Bell interests, both as a 
stockholder in several operating companies and as a stock- 
holder and officer of the Western Electric Company, the 
manufacturing branch of the Bell. 

Differences with his associates had led to lawsuits. Mr. 
Kellogg withdrew as an officer of the Western Electric, 
though retaining his stock. Knowing fully the opportun- 
ities that would come with the expiration of the Bell patents, 
he prepared himself to go into the opposition movement as 
a manufacturer of apparatus. 

The appearance of the Berliner patent threatened to block 
his plans completely, and he therefore set about attempting 
its overthrow. He drew up a brief, going exhaustively into 
the matter, and presented it to Charles W. Aldrich, then 
solicitor-general of the United States. Mr. Aldrich had 
been Mr. Kellogg’s personal counsel in Chicago and under 
the circumstances did not feel warranted in taking an active 
part in the matter. However, he presented Mr. Kellogg to 
Attorney-General Miller. The attorney-general, after close 
study of the brief, concluded that the objections to the Ber- 
liner patent were well taken, and that there was ample 
ground for proceedings by the government, which alone 
could act to have the patent declared void on the ground 
of fraud in its issue. He therefore laid the matter before 
President Harrison, who sustained his view. Every pre- 
caution had been taken, up to this point, to keep the matter 
quiet. But,the Bell company has eyes and ears everywhere 
that serve its call. 


The president and the attorney-general, 
not familiar with this fact, were considerably astonished 
when W. W. Snow, one of the chief counsel of the Bell, 


called on them. His interview with the president was not 
very satisfactory. Mr. Harrison declined to accept the Bell 
view of the situation; namely, that the government should 
keep its hands off the Berliner claim and let matters stand 
as they were. Instead, the president retained Judge R. S. 
Taylor, of Fort Wayne, Indiana, an expert patent lawyer, 
in whom he had absolute confidence, to go carefully over 
the facts. Judge Taylor’s opinion coincided with those 
of the president and the attorney-general, and he advised 
that the government should proceed. 


Unfortunately, by this time, there remained only a few 
days of Mr. Harrison’s term, and it was deemed wise to 
let the matter lie over for the succeeding administration. 
This gave the Bell company a breathing spell and an op- 
portunity to bring its machinery to bear once more. Both 
Mr. Cleveland and his attorney-general, Richard Olney, 
were approached in a circumspect manner. Mr. Olney be- 
ing from Boston, where the Bell Telephone Company has 
always been supreme, it was thought he might prove more 
plastic than his predecessor; if anything, he was less so. 
As for Mr. Cleveland, he proved a rock. Wall street, State 
street, political, social, and personal influences were 4ll used 
with adroit care, but without effect. The president decided 
that the case must go on. 

Jadge Carpenter, of the United States circuit court, be- 
fore whom the case was tried in Boston, found in favor of 
the government. The assault on the patent by the attorney- 
general had in itself had a very salutary effect on the devel- 
opment of competition. Many of the timid capitalists who 
had held off felt renewed confidence, and, under this stim- 
ulus, they rushed quite a number of opposition plants into 
existence. This spirit of confidence was tremendously rein- 
forced by the government’s victory in the trial court and 
the Independents enjoyed a boom that promised to carry 
everything before it. 


te 8 Be ‘ 


Vol. 16. No. €. 


But this boom received a very decided check when, on 
appeal, the Bell Telephone Company secured a reversal. 
This reversal was sustained by the supreme court and the 
Bell company was once more left practically in control of 
the telephone field, as matters stood. 


CHAPTER XVI. 
A TASTE OF BLOOD, 


However, the Independents had tasted blood. The lead- 
ers of the movement had invested their own money and the 
money of their friends in the business and they were not 
prepared to see this money sacrificed. Moreover, they did 
-not feel that the issue had been thoroughly fought out. The 
government had simply alleged fraud in the issue of the 
patent. The supreme court passed merely’ on this issue, 
holding that fraud had not been proven. The merits of the 
case—the question whether or not Berliner had had any- 
thing to patent—had not been adjudicated at all. 

The Independents, therefore, continued, though more 
conservatively. They waited for an attempt of the Bell to 
enforce its rights under the Berliner claims. They were 
not kept long in suspense. Suits for infringement of the 
Berliner patent were brought by the monopoly against two 
small manufacturing concerns in Boston. The Independ- 
ents as a body rallied to the defense of these suits, engaging 
Judge Taylor as chief counsel. After four years’ litigation, 
the Independents finally achieved a complete triumph, wip- 
ing the Berliner bugaboo off the slate once for all. For 
the first time since they entered the field, the Independents 
felt that they had a clear title to their business. 

No one excepting those who were engaged in the indus- 
try during this time can appreciate the strain under which 
the Independents had been compelled to operate. They did 
not know at what moment their business would be declared 
contraband, as had been the business of the opposition com- 
panies in 1887, and their apparatus used to feed bonfires 
lighted by the Bell company. But, while they finally found 
legal emancipation, the Independents were by no means left 
free from attacks in other directions. In fact, the Berliner 
club had been only one of many the Bell had swung over 
their heads from the very start. 

In the latter part of 1893, when the last, or 1877 patent 
of Prof. Bell had only a few months more to run, the com- 
pany suddenly secured from Judge James C. Jenkins, sitting 
in the U. S. circuit court at Milwaukee, Wis., a temporary 
injunction, directed against a number of persons and cor- 
porations then manufacturing telephones and against the 
Independent companies using them. It was charged that 
these concerns were infringing the 1877 patent. The funda- 
mental Bell patent, issued in 1876, had expired in Febru- 
ary, 1893, and no one had expected trouble under the ’77 
patent, which had never been directly adjudicated, and 
which covered merely the specific form of the first ap- 
paratus perfetced by Bell. In all the years of litigation it 
had hardly been referred to. Hence this injunction came 
like a thunderbolt. 


When, a few days later, the order to show cause why 
this temporary injunction should not be made permanent, 
came up for a hearing before Judge Jenkins, there occurred 
an exchange of argument between the court and one of the 
lawyers for the defense that was significant in view of sub- 
sequent events. The lawyer pointed out that the time al- 
lotted the defendants was wholly inadequate, in view of the 
circumstances. The ’77 patent, never having been thor- 
oughly adjudicated, furnished, at the best, no real founda- 
tion for an injunction, the lawyer declared. Furthermore, 
he showed that, as the patent had only a few more months 
to run, there could be only slight damage, if any, to the 
Bell. This damage could be adjusted on a pecuniary basis, 
whereas the injunction meant ruin to the Independents’ 
business, established in good faith. The lawyer pleaded for 
an adjournment, that he might have an opportunity to make 
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these facts clear to the court. The judge had listened with- 
out comment, but at this point he said: 

“I cannot grant an adjournment, because I would not be 
able to hear this case later.” 

' “But your honor’s associate, Judge Woods, could hear 
us,” interposed the lawyer. 

“No; I am familiar with the facts, and these people would 
rather have me hear it.” 

Who “these people” were did not transpire. But Judge 
Jenkins persisted in his determination to hear the case him- 
self. He refused the adjournment and issued the decree re- 
quested by the Bell, a decree that put Independent compe- 
tition out of existence once more. And he did this within 
twenty-four hours, although he had given the defendants 
forty-eight hours within which to file additional affidavits, 
the decision being rendered before such affidavits were filed. 

It was a serious blow; for, even though the judgment 
could hold the monopoly only a few months for the Bell, or 
until the expiration of the second Bell patent, it broke the 
spirit of many of those who had entered the lists. And the 
moral effect of the victory in other directions was even more 
valuable to the Bell. It gave them another “horrible ex- 
ample” to point to, an object lesson making clear the things 
that always happened to persons who invested money in op- 
position telephone enterprises. 

On November 1, 1893, Judge Jenkins was indicted in 
Milwaukee, with five other directors of the Plankinton 
Bank, which had been wrecked. The charge was “fraudu- 
lently receiving deposits” on May 31, 1893, after the bank 
was insolvent. -It was a singular coincidence that the two 
* men who signed his bail bond were shining lights in the 
Bell Telephone Company of Wisconsin—B. K. Miller, a 
large stockholder of the company and its chief counsel, and 
Frank G. Bigelow, its treasurer. This was the same Bige- 
low who later stole over a million dollars from the First 
National Bank of Milwaukee, of which he was president, 
and was sentenced to a term in the penitentiary for his 
crime. The indictment against Judge Jenkins was nol- 
prossed after being out for two or three years. 

Another interesting coincidence developed later in con- 
nection with Judge Jenkins. One of the lawyers for the 
Brown Telephone Company, of Chicago, which was among 
those enjoined, endeavored in vain to secure a suspension 
of the injunction pending appeal. He applied to Judge 
Jenkins, but he denied it. Appeal was then taken to the 
circuit court of appeal. Judge Woods, the presiding judge, 
consented to hear the arguments and report the same to the 
other members of the court. The lawyer for the Brown 
Telephone Company was sitting in the courtroom, when, to 
his amazement, he saw Judge Jenkins enter on the arm of 
Henry C. Payne, afterwards postmaster-general in Presi- 
dent Roosevelt’s cabinet, then president of the Wisconsin 
Bell Telephone Company and political boss of the state. 
The two gentlemen, after a cursory glance about the place, 
disappeared through the door leading into the private room 
of Judge Woods. As soon as he could get his breath, the 
lawyer turned to one of the Bell retainers, known as the 
“Bell spy,” who was present in court, saying: 

“Did you see who that was with Judge Jenkins, going 
into Judge Woods’ room ?” 


“No,” said the spy, “I didn’t know him.” 


“You are a liar... You do. That is Payne, president of 
the Wisconsin Bell Telephone Company.” 

“Do you mean to reflect upon a United States judge?” 

“No,” replied the lawyer, “I haven’t yet, but if you had 
kept still, perhaps I would, and then you could have told 
him.” 

Judge Woods gave careful consideration to the petition of 
the Independents and afterwards rendered a fair. judgment. 
His own opinion, he said, was that the injunction should be 
suspended. But his colleagues had doubts in the matter, 


: - - oie 
8 eleplro ee) es 
~ —~ - 
I 


and he suggested, as the wisest and most economical course, 
that the case should not be pushed. Before it could possibly 
be reached on appeal, the patents under which the injunc- 
tion had been granted, would have expired, and the defend- 
ants, in fighting the issue, would simply involve themselves 
in unnecessary expense. It was considered good advice on 
all sides. The Independents, therefore, resigned themselves 
to the inactivity forced on them by Judge Jenkins, swal- 
lowed their loss and nursed their wrath. 

The Independents have always charged that the person 
mainly responsible for their defeat on this occasion was 
Henry C. Payne. Their feeling against Judge Jenkins was 
secondary, it being generally conceded that he had been in- 
fluenced mainly through his well-konwn conviction, often 
expressed, that rights of property should be held more 
sacred than personal or individual rights. That Mr. Payne 
and Judge Jenkins were great friends is certain, though the 
one was a Republican, the machine boss of the state, and the 
other an appointee of President Cleveland, a Democrat. 
It was Judge Jenkins who appointed Mr. Payne one of the 
receivers of the Northern Pacific Railroad. Nor is there 
any doubt of Mr. Payne’s subsequent “pernicious activity” 
against the Independents. Most of the trouble they had in 
the Northwest was traceable directly to him. His control 
of the local and district bosses in Wisconsin proved a bar- 
rier wherever the Independents applied for a franchise in 
Wisconsin. Despite this barrier they forced their way, 
backed by solid public opinion, into one community after 
another; and finally they have secured a franchise in 
Milwaukee, where the influence of the ring was para- 
mount, the people having little or nothing to say. Nor did 
Payne’s influence end at the Wisconsin line. With United 
States Senator McMillan, who was president of the Michi- 
gan Bell Company, he managed the political end of Bell’s 
campaign against the Independents in national matters. 


It was openly charged that between them, and with the 
aid of Representative Babcock, of Wisconsin, one of 
Payne’s chief lieutenants, they kept the national capital in- 
violate for the Bell, This was a comparatively easy task, 
as Babcock was chairman of the committee for the District 
of Columbia in the House, and McMillan was chairman of 
the corresponding committee in the Senate. The follow- 
ing extracts from The Telephone (March, 1897), a period- 
ical published in the interests of the Independents, are in- 
teresting in this connection: 

“Senator McMillan has shown more activity toward mak- 
ing ‘The Star Spangled Banner’ the national song than with 
the Columbia Telephone Company’s bill to establish an In- 
dependent telephone exchange in the city of Washington, 
D. C. Senator McMillan is chairman of the district com- 
mittee, which has the bill in charge. He is also president 
of the Michigan Bell Telephone Company. But that is 
another song. . . . 

“The Columbia Telephone Company, of Washington, 
D. C., has worked hard to get through congress a bill for 
the establishment of a telephone exchange in that city. 
Representative Babcock, of Wisconsin, is chairman of the 
district committee, and has doggedly refused to report the 
bill. It is stated that Babcock and Henry C. Payne, of Wis- 
consin, are most intimate friends. Possibly Mr. Babcock is 
waiting for Mr. Payne to be called to Washington, that he 
may consult with that shrewd politician about the advisabil- 


ity of better telephone service in the district.” 

[The continuation of Mr. Latzke’s interesting story will be 
found in the August TeLerpHony. The complete story may be had 
in book form at 25 cents per copy. Address TeLepHony, Monad 
nock Block, Chicago.] 





Educating the public to call the exchange before the 
number would save, in the aggregate, considerable time 
where many calls are for other exchanges, as the operator 
plugs in the instant she hears the exchange name. 
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GEORGE MEETS AN OLD ACQUAINTANCE. 
R. WILSON,” said the manager, “there is 
a man out in the office looking for work; 
do you think we could use him for a few 


days? I think,” he continued, “he is rather 


hard up, and if we can give him some help’ 


with benefit to ourselves, we might just as 
well.” 

“Yes; I think we can,” said George. “I 
would like to overhaul that No. 2 cable and 
find out where all that cross talk comes 
from, and we can send him and Tom and 
young Butler out pulling up some of these 
lines and getting ready for winter. That 
Z street lead needs to be pulled up to re- 

duce the trouble account in that direction. Then there is 
that farmers’ line out on the northwest road to build, and 
we ought to do that right away. Yes, you can easily give 


him a month’s work here with profit to yourself; that is, 
if he is a good man. 
out what he knows.” 

George looked attentively at the newcomer for a moment, 


Send him around, and we will find 


then advanced and extended his hand. 

“Well, I'll be hanged if this isn’t Johnston. 
thunder did you ever come to be out here?” 

“Ditto,” said Johnston. “The last time I saw you was 
when you and I were working for opposing companies in 
Newark, and we were in opposite gangs fighting for right 
of way on Broad street, and our side won by about five sec- 
onds. Well, well, how telephone men do get scattered 
around.” 

“Let me see, that was three years ago; where have you 
been ever since?” 

3ut why go into the details of the conversation that fol- 
lowed; of the places they had worked; of the men they 
both knew and the country they had seen? For construc- 
tion men one way or another manage sooner or later to see 
all parts of this great country. 

George put him at work in the shop till dinner time, then 
took him around and found a boarding house for him, and 
did all in his power to make him feel at home. 

“Now,” said George, after dinner, “we have a cable here 
in which there is a great deal of cross talk, so bad, in fact, 
that with one subscriber connected in, you can talk to him 
over almost any other wire in it. I have been here only 
about two months myself, and have been so busy with 
worse troubles that I could not get around to it, but now 
that I have you here we will tackle it. Here is a testing 
set, and if you like you can go up that pole and ring in the 
wires one by one and open them, while I test for leakage. 
I have never been up to that cable box yet, so I don’t know 
what you may find there.” 

Johnston did so, and after one or two tests, in both of 
which the line rung “clear” from the board, he happened to 
notice something. 

“I have found it,” he yelled to George. “Just take things 
easy for a half an hour or so, till I come down.” 

George could not see what he was doing, except that he 
took a piece of rubber tape out of his pocket and was in- 
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dustriously working away inside the box. Curious to know 
what Johnston had found, he went up the pole himself, and 
found that astute individual busily engaged in rubbing out 
pencil marks. 

“Well, I'll be blanked,” said George.. 

“Same here,” said Johnston. 

Now what had Johnston found? In order to save the 
expense of binding post terminals, the ends of the cable 
conductors had been brought under wood screws and wash- 
ers in a hardwood strip. In order to keep the screws in 
line the strip had been heavily marked with a black lead 
pencil, which, when the wires were screwed down, made a 
connection between all of them—a high resistance con- 
nection, ‘tis true, for the generator could not ring through 
it, but still low enough to allow the telephonic currents to 
pass from one end of the strip to the other, and to that 
extent bringing all the lines together. 

When the pencil marks had been rubbed out the cross 
talk was gone. 

“Now,” said George, “we want to get a different kind of 
a strip there, for that is a poor way to connect cable wires, 
but I may not be able to convince the old man of that. 
Now, I will report the.cross talk as coming from that strip 
and see if I can’t persuade him to change it. If we can't 
do any better we can get some strips of hard rubber with 
brass clips placed across them, and have the outside con- 
nections screwed down and the cable wires soldered to the 
other end.” 


“Yes, that would be as good as a regular terminal head,” 
said Johnston. 

“Well,” said George, “we got through with that work in 
less than an hour, when I expected to take at least a day.” 

SOME POOR CABLES. 

“Now,” said George, “we have another cable on the roof 
that is very bad—so bad, in fact, that any wire in it will 
show a slight ground—and as the cable is only about sixty 
feet long, that looks bad for the insulation. It is a home- 
made cable, consisting of common annunciator wire drawn 
into a rubber hose.” 


“H-m-m, better have left the hose off,” said Johnston, 
“the plaguey thing is probably full of water, or at least 
dampness.” 

“That’s what I think. Now here is a lot of No. 18 
weatherproof wire, which seems to be pretty good, and I 
think we had better make up a cable of that to take the place 
of that other one, and we will put no covering at all over 
this one, but merely lash it together, not too tightly, but just 
tight enough to hold it in shape, so that if it gets wet it will 
dry out again. I would much prefer rubber-covered wire, 
but we haven’t got that.” 

With this they went industriously to work, and by night 
they had the cable up, and some of the wires changed over, 
and by 10 o'clock the next morning the change was com- 
plete. 

When the old cable was taken down it was found, as sus- 
pected, very damp on the inside, and the wire was laid out 
to dry, after which it was used for various odds and ends 
around the shop. 
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“No more rubber hese around this exchange,” said 
George. ' 

“That’s right,” said Johnston. 

“There is only one way to make an outdoor cable of an- 
nunciator wire,” he continued, “and that is to inclose it in 
a lead pipe and seal up the ends with some of the paraffin or 
asphaltum compounds, so that moisture cannot get in. In 
that way a short length of this kind of cable is practically 
as good as any. 

“Now,” said George, “as we have finished this work, we 
will go out over the lines this afternoon, and see what we 
need to put this plant in order for the winter, for there have 
been all kinds of work—good, bad and indifferent—done 
here. We can all easily put in a month fixing up things, 


SHALERVILLE, 5 MILES 









MANTUA, 7 MILES 






BELL 


$ EXCHANGE 












INDEPENDENT 


ee EXCHANGE 


Figure 8. 


but we will spend a half a day looking the ground over, and 
see which part needs it the worst.” 

A few days after this Will had a trouble that puzzled 
him considerably. A certain line during three or four 
nights was reported grounded, and as soon as he got around 
to it, which was generally between eight and nine o’clock 
in the morning, it was clear. Suspecting trouble in the 
house loop, he had followed that up and gone over it care- 
fully without discovering anything. The wire passed under 
an iron fire escape, but it cleared that by one inch. De- 
termined to find it, he got up one morning about 5:30 and 
went over it again and found to his surprise that the wire 
was drawn up against the fire escape. The fire escape was 
connected to the roof, which in’turn was grounded through 
drain pipes and water conductors. Then he remembered 
that the nights had been very cold for the last week, whicl: 
had pulled all the slack out of the wires. Troubles of a 
similar nature have sometimes happened in hot weather 
from wires slacking down on a tin roof. Of course, having 
found his trouble it did not occur again. 

“Come to think of it, I have a letter here that requires an 
answer,” remarked George. “It reads: 

““T have two grounded lines running parallel for ten 
miles, and would ‘like to get rid of the cross talk. Would 
transposition at regular intervals help me any?’ ” 

“No,” said George, “it wouldn’t. You will notice that he 
doesn’t say whether the lines are of the same length or not, 
or whether they bridge or loop into the same stations, and 
unless the cross talk is very bad, I would advise him to let 
them alone. The insulation between the lines may not be 
perfect; then they may be grounded at the same places 
more than once; which would aggravate the troubles. I can 
remember a very bad case of interference between two dif- 
ferent exchanges due to this cause. The case was this (see 
Figure 8): Starting from both exchanges both were 
grounded to the same water pipe, which made a good con- 
nection between the two as far as the exchange ends were 
concerned. About five miles up the road was a small vil- 
lage called Shalersville with only one store, in which both 
telephones were placed for toll business. Both telephones 
were bridged and grounded to rods, placed only two or three 
feet apart in a wet clay soil. Seven miles farther was the 
village of Mantua, in which the two toll instruments were 


again placed in the same building with ground rods only 
a few feet apart in wet clay soil. The two lines took op- 
posite sides of the road, but from the position of the ground 
rods at Shalersville and Mantua you can see that the re- 
sistance between the two lines was less than that of the 
return back to the office. The two exchange managers 
would not speak to each other, but the operators and pat- 
rons did. Both lines have since been rebuilt as metallic 
circuits. 

“I knew of one man, who, in order to get around this 
difficulty with two grounded lines, grounded one in the 
exchange and ran the ground wire for the other about 
three miles out and grounded in a swamp, which helped 
him a great deal. 

“Merely transposing two grounded lines with each other, 
though, will not help him any more than putting two ex- 
change subscribers in each half of a twisted pair of a cable, 
in which case there is cross talk between those two but no 
others. If our friend had more than two grounded lines 
running parallel, he might help matters by cross-connect- 
ing them from one side of the pole to the other, as shown in 
Figure 9. In this case the middle wire acts as a shield and 
they all take their turn in the middle. In transposing in 
the case of Figure 9, make a transposition every half-mile 
through a quiet country, at least.” 

“In case of trouble it would take a lineman as smart as a 
Chicago lawyer to keep track of his wires,’ remarked Will. 

“Oh, I don’t know. If the lines are crossed or broken 
you can see three as easily as one, and you are supposed 
not to make any bad joints in a toll line, so that there should 
be no resistance trouble. If you have occasion to cut a line 
for testing, find out which one to cut, which you can easily 
do with a testing set by calling the operator a couple of 
times.” 

WILLIAM’S USEFULNESS. 

“Well, I must say I’ve had a very easy time of it the last 
few days,” said Will, as he prepared to go home for the 
night. “This trouble has been cleared up so completely 
that I.am afraid that there will soon be nothing for me 
to do.” 

“Has the manager said anything?” asked George. 

“No, not yet.” 

“Have you heard me say anything to that effect?” 

“No.” 

“Well, let me tell you something. You are hired by the 
month to take care of trouble here first of all, and you are 







Figure 9. 


not required to do anything else when there is any trouble. 
With our present number of subscribers the trouble man 
must always be on hand, and when we need extra men we 
will hire them; but you must arrange your work so that the 
operators can always find you when they want you, and, it 
there is nothing else for you to do, just you stay right here 
and wait for orders, and if it so happens that you don’t do 
a thing all day sit down and wait, unless you can think oi 
something to do. The manager knows by this time that the 
trouble account is not an extra expense, but a fixed charge, 
and that’s what you are here for.” 





The contract made by the Department of Posts and Tele- 
graphs of Colombia, South America, with Francisco J. Fer- 
nandez, has been extended five years from January 1, 1908. 
Mr. Fernandez agrees to maintain the present telephone and 
telegraph lines and construct new ones according to the 
terms of the contract, introduce the German type of Hughes 
instrument, and conduct a school for operators. The gov- 
ernment acquires the entire system when the contract ex- 


pires. 
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[Second Installment. 

HE arrangement of the toll line circuit is 

shown theoretically in Figure 6. The 

double wound locking calling relay was 

changed, however, and divided into two re- 

lays, for the reason that occasionally the 

last impulse of the alternating current used 

to operate it overcomes the strength of the 

current used for locking the armature, al- 

lowing it to fall back into its normal posi- 

tion, thus flashing but not holding the call- 

ing signal. The arrangement finally adopt- 

ed and installed was a combination of two 

relays mounted adjacent to each other with 

their armatures arranged so that one will 

trip or release the other. Thus, when the armature of the 
relay bridged across the line is actuated by the usual ringing 
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Figure 6—Lamp signal multiple toll line circuit. 


current it mechanically trips the armature of its mate allow- 
ing it to fall back against the back contact screws which 
close the calling and busy lamp circuits, lighting the lamps. 














Figure 7—Showing relay. 


This last mentioned relay is in series with the cut-off 


relay so that when the call is answered its armature is re- 
stored to its normal position and the calling lamp is ex- 
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tinguished, but the busy lamp remains lighted as long as the 
plug is in the jack or as long as the cut-off relay is ener- 
gized. Figure 7 is a cut of this relay which gives the reader 
a clearer idea of its construction, arrangement and opera- 
tion. This piece of apparatus has proven to be most efficient 


Je Any An 3s/Ach-Anr POS. 


poe 


7 OTHER MATL RS 


Jréiave 


Orrice TRUNK /HATIPLE 


” 
u 
iN 
K 
7 
: 
: 
8 
r 


Mera - Corn -A commen te 80 /00%s 


4 
Recotowwe BOARD 


Figure 8—Information and interposition trunk circuits 


in its operation. It has been in operation now for several 
months and there has not been one complaint of its failure 
to operate, even on the company’s longest toll lines. 

The service trunks were designed with a view toward ob- 
taining the very best results both as to transmission and 
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Figure 9—Chief operator's incoming trunk circuit. 


operation and in both respects have worked out very satis- 
factorily. All of the apparatus usually attached to cord 
circuits for toll to common battery system connections, has 
been placed in these trunks, making it possible to use a 
universal cord circuit. The writer believes that the trunks 
and not the cord circuit should contain the apparatus re- 
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quired in connection with common battery systems, except 
perhaps in very small toll boards. 

The apparatus in these trunks is arranged and wired so 
that when the trunk is ordered up, which is done by order 
wire, and connection with the subscriber’s line established, 
the toll operator has absolute control of the circuit both as 
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Figure 10—Supervisor’s trunk and telephone circuit. 


to supervision and ringing. Each trunk is provided with a 
four-party master key for ringing party line subscribers. 

The.“A” operator selects the proper frequency by de- 
pressing the proper plunger on the master key when the 
trunk is ordered up and assigned, but the toll operator does 
the ringing and controls the supervision. 

The office trunks are divided up into thirty interposition 
trunks, ten information trunks, five chief operators’ trunks, 
five supervisors’ trunks, and wire chiefs’ trunks, leaving 
five out-of the sixty for future growth. 

The interposition trunks are used for communication be- 
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Figure 11—Wire chief's incoming trunk circuit. 


tween the operators, the tenth toll line answering jack of 
each position being used as the answering jack for that 
position. These trunks are numbered throughout the office 
trunk multiple with a number corresponding with the 
number of the position in which the answering jack and 
calling signal terminates. They are used principally by the 
recording operators when a subscriber calls for information 
relative to a call, by means of these trunks he is placed in 
direct communication with the line operator handling that 
call. 

The information trunks have their answering jacks and 
calling signals on the information section, positions Nos. 1 
and 2 of the toll board, five to each position. These trunks 
are used by the operators in obtaining information for their 
own benefit in the proper handling of business for subscrib- 
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ers requesting information of a special nature, or for “no 
toll” calls. 

The chief operator’s trunks terminate in keys on the chief 
operator’s side of the desk and in jacks on the assistant chief 
operator’s side, the calling signals being in multiple. This 
circuit is so arranged that when the chief operator answers 
a call by throwing the key into the listening position the 
assistant’s side is cut off, but the assistant cannot cut off the 
chief operator’s side when the call is answered from that 
side. 

The wire chief's trunks terminate in answering jacks on 
the test board, and are multipled at all positions. These are 
used for calls for the wire chief through the toll board and 
by the supervisors and chief operator for reporting trouble. 
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Figure 12—Universal double supervisory cord circuit. 


The supervisor’s trunks terminate in supervisory sets 
mounted on the wall, bells being used for calling signals. 
These bells are adjusted very closely, so the sound will not 
disturb the operators. These sets are provided with regular 
head telephone set jacks so that a supervisor can answer a 
call by merely plugging in with the regular operator’s set. 
Inserting the plug into the jack also operates a relay which 
is used in operating the busy signal associated with the 
multiple jacks. The circuit is so arranged that as soon as 
the operator rings on the trunk the relay lights the busy 
lamps which remain burning until the call is answered and 
the plug is withdrawn from the answering jack. As stated 
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Figure 13—Cord circuit Number 1 on all-toll position. 


above, each one of these have multiplied answering jacks 
in the front of the keyboard shelf on the toll board so that 
the supervisor may answer the call without leaving the 
board. Set No. 1 has multiplied jacks in sections 1, 2, 3 
and 4. Set No. 2 in sections 5, 6, 7 and 8. Set No. 3 in 
sections 9 and 10, allowing two more for future growth. 
Set No. 4 is multiplied on the recording sections. 
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Figure 8 shows the circuit arrangement of the office 
trunks for interposition and information trunks. Figure 
g shows that of the chief operator’s incoming trunks. 

Figure 10 shows that of the supervisor’s trunks, and 
Figure 11 that of the wire chief’s incoming trunks. 

Each position of the toll board except those of the in- 
formation section is equipped with eight pairs of universal 
cord circuits, Figures 12, 13 and 14, showing the circuit ar- 
rangement and the operation of the keys. The ieft hand 
pair or pair No. 1, Figure 13, of all toll positions is pro- 
vided with a repeating coil which is permanently wired into 
the circuit and is used fot connections on grounded or 
noisy lines. 

On the common or night service sections the cord circuit 
is provided with an extra key, with an extra contact, Fig- 
ure 14, which, when thrown forward, bridges the relay 
across the answering side of the cord circuit,.with ground 
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Figure 14—Cord circuits Numbers 2 to 8 on all-toll position. 


on the tip and battery on the sleeve side for controlling the 
supervisory relays in the cord circuit on the “A” position 
of the local board, when recording calls from these sec- 
tions. 

When answering calls on the recording trunks with this 
cord circuit, it is necessary for the operator to throw the 
extra and the regular listening key. While this at first may 
seem objectionable, it is not found so in actual practice. 
The keys are mounted adjacent to each other and the op- 
erator soon learns to throw them at the same time and 
with but one movement of the hand. As long as she is re- 
cording calls the extra key can be left in the forward posi- 
tion and need not be returned to its normal position unless 
used for toll to toll or toll to common battery connections. 
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Figure i#=Operator’s circuit o® all recording and toll positions. 


By Stadying the toll line circuit in Figure 6, it will be 
seeh that when any of the cord circuits shown in Figures 
12, 13 and 14 are used for toll line connections, the double 
wound supervisory relay is placed in a locking position 
threugh the third tonductor of the cord and plug and the 
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sleeve contact of the jack. In this position the supervisory 


relay will lock its own armature when once energized by 
the ringing current of the distant office, through the extra 
ground contact on the listening key of the cord circuit, 
and light the disconnect signal or the supervisor’s discon- 
nect lamp and hold it until the operator answers the signal 
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Figure 16—Messenger call circuits on toll boards.. 

















by throwing the listening key and releasing the ground 
or by taking down the connection. 

The sleeve contact of the service and office trunks is left 
open, leaving the supervisory relay free to follow the flow 
of battery on the trunks, which is normally on, and off 
when the called subscriber or ‘party answers. Condensers 
are placed in the tip and sleeve side of the cord circuit 
separating the two halves, localizing the flow of batterv 
and preventing its passing out on the toll lines when used 
on toll to common battery connections. 

The information positions are equipped with four pair- 














Figure 17—Messenger call box, showing general dimensions:. 


of cord circuits each, the-same as shown in Figure 12. 

The operators’ sets are of the common battery breast 
plate type. The frame work including the transmitter is 
constructed of aluminum, making a very light and neat 
appearing set. The transmitter is mounted on a hinge 
joint by means of which the mouthpiece can be adjusted 
to the proper distance from the mouth of the wearer. Th- 
circuit arrangement is shown in Figure 15. This circuit 
also shows the connections for the order wire, position ' 
circuit and chief operator’s listening and talking taps. 

Figure 16 shows the circuit arrangement of the mes- 
senger call. The buzzer is used only when the messenger . 
is absent and the duty of distributing tickets, etc., falls up- 
on one of the supervisors who cannot remain continually 
at the recording board and distribute them as they are 
taken. The buzzer is toned down so that it is barely audi- 
ble, so as not to disturb the operators. Figure 17 shows a 
cut of the messenger call cabinet. This cabinet is mounted 
on the wall about seven feet from the floor, where it can 
be easily seen by the messenger who occupies a position 
back of the recording board. 
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887,748. Signaling System. Babcock. Combined tele- 
phone and telegraph system for fire and police signals. 
Application filed July 7, 1905. Patent assigned to Merton 
E. Lewis, Rochester, N. Y. 

887,887. Party Line Telephone System. Willson. Party 
line lockout with auxiliary circuit closed in the use of any 


station to cut out the others or set busy signals. Applica- 
tion filed May 28, 1907. Patent unassigned. 
887,998. Telephone and Circuits Therefor. Clement. 


Differentially wound receiver for substation talking circuits 
in a common battery exchange system. No condenser re- 
quired. Windings balanced for battery current, one of 
them chokes out the voice currents, so the other will be 
effective to move the diaphragm. Application filed June 
20, 1903. Patent unassigned. 

888,211. Telephone Instrument. 
support which works the switch-hook. 
July 12, 1907. Patent unassigned. 


888,427. Telephone System. Sharer. Clearing-out sig- 
nal for trunks at the called subscriber’s exchange, which 
enables the B operator to know when the called subscriber 
has hung up. Application filed June 13, 1906. Patent as- 
signed to Keystone Telephone Company. 

888,748. Signal Apparatus for Telephone Switchboard. 
Ryder. In addition to the usual line lamp and relay, the 
supervisory signal is brought under control of the relay 
contacts. Application filed May 17, 1905. Patent unas- 
signed. 

888,822. Telephone Cut-Off or Muffler. Knowles. A 
lock or muffler for the clapper of a telephone ringer. Ap- 
plication filed Oct. 30, 1907. Patent assigned 49-1ooths to 
D. M. Rush, Buffalo, Missouri. 

888,870. Telephone System. Corwin. Control of the 
supervisory signals by means outside of the cord or link 
circuits. Application filed May 11, 1906. Patent assigned 
to Monarch Telephone Manufacturing Company. 

,888,871. Telephone System. Corwin. Line and super- 
visory signals controlled by line relay responding to the 
usual sub-station apparatus. Application filed May 11, 1906. 
Patent assigned to the Monarch Telephone Manufacturing 
Company. 

888,872. Telephone Exchange System. Corwin. Mul- 
tiple board with busy test inoperative until called line has 
been connected. Application filed Oct. 1, 1906. Patent 
assigned to the Monarch Telephone Manufacturing Com- 
pany. 

888,873. Telephone Exchange System. Corwin. Mul- 
tiple board with test contacts arranged to have their po- 
tential raised by means independent of the cord circuits. 
\pplication filed Oct. 1, 1906. Patent assigned to the Mon- 
arch Telephone Manufacturing Company. 

888,874. Telephone Exchange System. Corwin. Switch- 
hoard scheme having plugs in pairs, the same being inter- 
changeable ; that is, either plug may be used as an answering, 
testing or connecting plug. Application filed Oct. 1, 1906. 
Patent assigned to the Monarch Telephone Manufacturing 
Company. 


Waters. A telephone 
Application filed 


‘filed Nov. 15, 


889,582. Telephone System. Clausen. Line jacks rior- 
mally disconnected. Cut-off relays energized from bridged 
battery and lines put on the jacks thereby. Application 
1902. Patent assigned to the American 
Electric Telephone Company. 

889,788. Electric Transmission of Intelligence. Kitsee. 
A system of communication using induction between con- 
ductors. Application filed Oct. 28, 1905. Patent assigned 
one-half to Wm. J. Latta. 

890,255: Inclosed Fuse. Weston, Jr., and de Reamer. 
This is an inclosed fuse having its shell filled with absorb- 
ent material and reinforcing contacts secured to the ends 
thereof. Application filed Dec. 6, 1904. Patent assigned 
to General Electric Company. 





A PECULIAR TELEPHONE TROUBLE. 
ILLIAM A. WYNNE, general manager of the Kal- 
eigh Telephone Company, Raleigh, North Carolina, 

has discovered a new cause for indignation against the Bell 


company. The photograph shows plainly the seat of- the 
difficulty. The pole belongs to the Raleigh company, as do 
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the cross arms and the open wire lead. But the cable is Bell 
property, and, as can be seen, it is strung through the heart 
of the Independent wires. “What is your opinion of such 
a nerve?” asks Mr. Wynne. 








THE PRACTICE OF ESTIMATING 


Good and Bad Methods of Obtaining Reliable Cost Data 


By Clarence Mayer 


HEN we consider the importance now at- 
tached to the practice, or art, of estimating 
by practically all engineers and contractors 
in the building field, it is surprising that so 
little attention is paid to it by telephone 
companies; especially as in telephone con- 
struction, more than in almost any other 
class of work, the need of accurate, system- 
atic estimating is felt, because there are 
generally two or more ways of accomplish- 
ing the same end, and because—to quote a 
celebrated consulting engineer—“almost all 
telephone companies:pay too much for their 
construction work.” Until recent years, 

systematic estimating was practically unknown, and even 
now, estimating and guessing are almost synonymous in a 
great many instances. 

The waste caused by inaccurate estimating is great. In 
the case of a company doing its own construction, estimates 
which are too liberal result in expensive work; as, it being 
only required that construction men shall keep within the 
estimates, they have a tendency to lay out the work with 
this object in view, and they believe that good results have 
been achieved if they succeed—no matter how large the 
estimate may have been. On the other hand, estimates 
which are much too small have a tendency to cause con- 
struction men to lose interest in the work, as they know 
that the overrunning of an estimate never results in any 
credit to them, no matter how cheaply the work is actually 
done. Naturally, construction superintendents and fore- 
men are guided by the estimate, and they believe to a cer- 
tain extent that the results of their work are shown by the 
amount of the debit or credit balance. In the case of a 
company that lets its work by contract, little argument is 
needed to prove that the company is at the mercy of the 
contractor, if it cannot furnish an accurate estimate of what 
the work should cost. 

The practice in estimating may “be divided into four 
classes: (1) Estimates based on time; (2) estimates based 
on guess; (3) estimates based on sporadic costs; (4) esti- 
mates based on systematic average costs. 

In the first class, a method of procedure is to divide the 
proposed work into divisions of construction; as, for ex- 
ample, where the work comprises the building of a toll line, 
the number and size of poles, atichors, crossarms and the 
number of miles of wire are ascertained, and the time re- 
quired to set a pole or anchor, erect a crossarm and string 
a mile of wire is used as the basis for figuring the total 
time. The estimate is then made by using the average 
hourly cost of a line construction gang to find the total 
cost. 

Another method, and the one most generally used in time 
estimating, is to find, by basing the figures on the number 
of holes a groundman can dig in a day, the number of poles 
a lineman can frame in a day and the number of crossarms 
a lineman can erect, how many poles, crossarms, etc., a gang 
composed of a certain number of linemen, combination men, 
groundmen and a team, can install in a day; and use this 
data to figure the number of days required by a gang to 
complete the proposed work. The estimated cost is then 
found by figuring the cost of a gang for the total number of 


days. 
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The first method would require that records of time ex- 
pended in setting a pole, erecting a crossarm, etc., be kept 
for each gang, or tables be made showing the number of 
poles that gangs composed of different numbers and grades 
of men can set in a day or hour. In the one case, such 
records are impracticable and unreliable, as the gangs > 
fluctuate too much; and in the other case, tables of this 
character are very difficult to compile and always subject to 
error. In both cases, more work is involved than in the col- 
lection of data based on cost. 

The second method does not take into consideration the 
fact that both groundmen and linemen dig holes, that com- 
bination men sometimes frame poles or erect crossarms, all 
of which makes considerable difference in cost, if not in 
time. This method might work out, if all gangs were the 
same and certain work was always done by the same grade 
of men. Time data, to form an accurate basis for estimat- 
ting, would require that records of linemen-hours, combina- 
tion men-hours, groundmen-hours, as well as team-hours, 
and foreman-hours be kept for each kind and division of 
line construction, and the lost time be separated in the same 
manner; because the difference between the wages of the 
several grades of men is considerable. The collection of data 
on average time, based on this system, is not practical, as the 
composition of gangs varies—often greatly—and the exi- 
gencies of work frequently require that linemen do the 
work of groundmen, or combination men do the work of 
linemen. Data of this character may be collected on con- 
duit construction, however, where the work is done almost 
entirely by men of the same grade and receiving the same 
wages. 

These systems are obviously better than no system, and, 
if all conditions, such as kind of soil, distance from station 
and size of job, are taken into consideration, an estimate of 
some value may be made, especially if a record of the time 
required to accomplish the work has been kept. But too 
often no records of any kind have been kept; or the records 
are based on time consumed in constructing entire lines, nu 
separation being made of the time spent in setting poles, 
erecting crossarms or stringing wire; or the records are 
based on foremen’s work reports, and these reports are 
known by men experienced in construction costs to be 
almost valueless, as a foreman will report, for example, that 
the day's work was fifty holes excavated for thirty-foot 
poles, whereas forty holes were excavated to the required 
depth and the balance were in various stages of completion, 
perhaps not averaging two feet where the required depth is 
five and one-half feet. Even a work report of this char- 
acter is rare. Usually, besides holes excavated for poles, 
there are poles, framed, labor spent in hauling poles, etc., 
and no separation is made of the time spent on each 
division. Any records based on data of this character are 
worse than useless, because they are misleading. 

No matter how carefully a time system may be devised, 
the hours and minutes spent in preparing for work, in re- 
handling materials, in lost time and in contingencies in gen- 
eral are rarely included. A matter of a few minutes used 
on this or that part of construction seems so small that little 
attention is paid to it; but these minutes mean, on large 
jobs, the expenditure of considerable money. 

Estimates of the second class are used almost exclusively 
by small telephone companies and contractors, and in many 
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cases by large companies. Small telephone companies doing 
their own work usually advance the argument that the work 
is to be done no matter what the cost; and, therefore, there 
is no use in spending money or time on cost records. They 
do not take into consideration the value the records will have 
when contemplating the building of extensions, which a 
company in a small town where the percentage of telephones 
per capita is small, or a company in a large town where the 
percentage of plant per telephone is large, often undertakes, 
even though the cost of the extension is not justified by the 
income or future prospects. 

To estimates based on guess may be attributed the failure 
of some small companies that have undertaken work which 
a careful estimate would have shown to be unjustified by 
the size of their capital or prospective income. Where com- 
panies let their work by contract, the lack of cost records 
puts them at the mercy of contractors, besides subjecting 
them to the same conditions when making extensions and 
adopting new materials, as is the case with a company doing 
its own work. 


Comparatively few large telephone companies or con- 
tractors are without some cost system, or so-called cost sys- 
tem, but many of these “systems” if used in estimating make 
the estimate a guess. With the telephone companies, most 
of these systems are designed with the object of keeping a 
record of the cost for the auditing department, so that ex- 
penditures may be checked, and the value and amount of 
the increase and displacement of plant may be recorded and 
charged, as the exigencies of bookkeeping require. The 
records of costs are not kept with an idea to facilitate esti- 
mating, or to collect systematic cost data. While labor and 
material costs are generally separated, under these systems 
the labor or material costs of any particular kind of equip- 
ment cannot be ascertained, and the character of soil and 
conditions under which the work was done are not re- 
corded. Sometimes the records show the lumped cost of 
underground conduit, including cable and splices, and other 
times the lumped cost of a job composed of every kind of 
telephone construction is shown. It is rarely that a record 
of the cost of only one kind of construction, such as a toll 
line or a run of conduit, is shown; and when shown, the 
only data for future estimates which may be gleaned are the 
cost of a toll line composed of a certain number of thirty- 
foot, thirty-five-foot and forty-foot poles; ten-pin and ter- 
minal crossarms; anchors and miles of wire; or, in the case 
of a conduit job, the cost of a certain number of feet of 
conduit, including vaults, perhaps composed of different 
classes of construction, different cross sections and several 
different sizes of vaults. 

The average cost of a mile of toll line, or a lineal foot of 
conduit based on such data might be a good basis for esti- 
mating a similar job; but, for general estimating, the fluc- 
tuations in the size of poles, cost of setting poles in different 
soils, number of miles and style of wire, number and size 
of crossarms, number of anchors and cost of setting them 
in different soils, and conditions; or the fluctuations in cross 
sections, percentage of vaults per foot of conduit, size of 
vaults and character of soil, and conditions, make any at- 
tempt to use such data for estimating result in a guess. 

There are, however, systems designed for taking costs 
solely for use in estimating, whose use results in guess. In 
this class may be put the work report systems already ex- 
plained, and systems in which the attempt is made to secure 
costs of arbitrary, infinitesimal, incomplete or insufficient 
divisions. An illustration of such systems occurred on a 
job where the cost of excavating per cubic yard was kept 
for a run of conduit of different cross sections, each cross 
section requiring a trench of different dimension; but no 
division was made of the cost per cubic yard for each cross 
section. In another instance, on a job where wire was being 
strung, costs were kept on tying in, dead ending, putting on 
test connectors, fuses and glass, making joints, climbing 
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poles, pulling slack, and several other divisions, although to 
secure such costs is obviously impracticable; and, without 
stop watches, field glasses and a cost man for each work- 
man, is impossible. By the usual and most economical 
method of stringing wire, the act of climbing a pole, putting 
on glass and tying in, slide so gradually into each other that 
any attempt to separate them is like trying to separate the 
cost of laying brick and the cost of placing mortar in the 
work of bricklaying. 

It may be said that the stumbling block in devising a 
practical system for taking labor costs is in the tendency to 
make a division of construction for each different material 
used. New methods of construction and new materials can- 
not be adopted by telephone companies or contractors basing 
estimates on guess, unless it is clear that the mechanical or 
electrical improvements will be great, without hazarding 
avoidable losses; as it is evident that the question whether 
the new material costs less to install, or the new method 
cheapens construction, is a matter of speculation, when the 
cost of installing the old material, or the cost of the old 
method of construction, is a matter of guess. 

In the third class of estimating may be put estimates that 
are based on the cost of a single job, parts of jobs, or a few 
hours’ work on a job. When based on a single large job, if 
costs of the divisions and subdivisions of construction are 
separated and accurately collected, an estimate may be made 
that is fairly correct. Costs on parts of jobs, whether the 
part is the start, the middle or the finish of the job, are poor 
data on which to base estimates. At the start, there are cer- 
tain preliminary labor expenses, loss of time, and work, 
which do not occur on any other part of the job; and at the 
finish, there is often more or less loss by reason of a surplus 
of men, and there is cleaning up to be done and surplus 
material to be returned to yards, all of which cannot be 
correctly charged to the first or last part of a job, as the case 
may be, but are charges against the whole work. There- 
fore, if the cost of the middle of the job be taken, it will be 
found much lower than the average cost of an entire job. 

In line construction, for example, the poles may be hauled 
at the beginning of the work, all anchors and poles may be 
located at one time, holes may be dug one day and poles 
set the next; or, in the case of conduit construction, at the 
start of a job the gang may be inexperienced, test holes may 
be dug, there may be mixing boards to make, the percentage 
of laborers per supervisor may be larger than at the middle; 
and at the finish, the streets may be cleaned up, surplus ma- 
terial carted away, and numerous other things done. Costs 
of a few hours’ work, whether on one or many jobs, are very 
crude data for estimating, and being an abridgment of the 
last explained method of taking costs, they increase its in- 
accuracies. As a general rule, the method of taking costs 
of this class is to keep a record for a few minutes, or a few 
hours, of the amount of lineal feet or cubic yards excavated, 
the number of feet of tile laid, the cubic yards of concrete 
mixed, etc.; and on these data base the cost of the entire 
work. 

The fourth class of estimates is based on costs aver- 
aged from records collected for special use in estimating- 
not auditing. They should show rates of wages and meth- 
ods of construction; they should be based on a uniform 
system; small and large jobs, different conditions and sea- 
sons, separated for each kind, division and subdivision of 
construction; each kind of soil, and each size and style 
of material; and easily revised for changes in wages or 
methods. To illustrate, the cost records on conduit work 
should be taken so that the cost of teaming, excavating, 
mixing concrete, laying tile, filling in, and supervision, are 
separated. Such data make estimating facile and accurate ; 
and, being itemized and analyzed, they may readily be used 
for figuring on the costs of new methods or new materials, 
as well as for discovering the part of construction on which 
a saving may be made. 





THE COMMERCIAL ASPECT OF INVENTIONS 


The First of a Series of Logical Articles on this Interesting Subject 


By Max W. Zabel 


HERE is probably no field of human en- 
deavor which captivates so many individ- 
uals as the art of inventing. 
a popular notion that all that is necessary in 
order to become wealthy is to secure a gov- 
ernment patent with a very official seal and 
blue ribbons attached. Persons who have 
been so fortunate as to secure one of these 
documents are popularly pointed out and re- 
ferred to as “inventors,” as though the 
name carried with it a sort of halo and a 
sure means to eventual riches. 
Therefore a certain magnetism seems to 
draw people toward making an effort to 
secure a patent, feeling that thereafter the future will take 
care of itself. 

The desire to invent is engendered in all probability by 
the fact that such large rewards are possible with such com- 
paratively insignificant effort. Not only are these rewards 
possible or even probable, but they are an acknowledged 
fact. 

To take.a concrete example: There were issued last 
year some 35,800 patents, good, bad and indifferent. Now, 
assuming that an average patent costs the inventor some- 
where between eighty and one hundred dollars, we have an 
expenditure by inventors or their assignees in the neighbor- 
hood of $3,000,000, which includes government and attor- 
ney’s fees. To this must be added the amount spent in 
making the preliminary engineering tests and models, and 
it is safe to say that a prudent inventor can ascertain, at an 
average expenditure of an amount equalling the cost of the 
patent, whether or not the invention is to be profitable and 
salable. I am giving this merely as an average, because in 
most cases this extra expense is unnecessary while in others 
again a larger amount is required. This does not include 
the amount that would be required to place an invention on 
the market or to start a factory to develop it. These items 
of expenditure should not be attempted, of course, until the 
worth of the alleged invention is proven; and then they can 
not be properly chargeable as patent expense but as business 
investment. 

Of course, we have isolated cases where great expendi- 
tures were undertaken to develop a patent, only to meet with 
miserable failure. These cases are so limited in number, 
though prominent by very reason of their unsuccess, that 
they need not be considered; and moreover, the actual ex- 
pense of this exploiting did not fall upon the actual inventor. 

We thus have a total yearly outlay of $6,000,000; mean- 
ing by this only what might be considered a prudent out- 
lay, and not considering the ill-advised plunges. 

Usually with an expenditure of $100 the chances of profit- 
ably following up the invention are known. In this connec- 
nection it might be remarked that the $6,000,000 expended 
covers a great number of patents which should never have 
received sufficient consideration to have even been submit- 
ted to a patent attorney.” Under this latter class come the 
great number of patents acquired by individuals on inven- 
tions for some commercial or engineering branch, about 
which they know little or nothing, and these patents, except 
in some noteworthy exceptions, are not profitable. 

Now it is clear to anybody who is at all familiar with 
business undertakings that the profits directly or indirectly 
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due to patents during the time required for the above 
$6,000,000 expenditure were so tremendously in excess of 
this amount that even with the expenditure for the great 
bulk of ill-advised, unsuccessful and worthless patents, the 
profitable nature of the average patent is a sufficient stimu- 
lant for inventive activity. 

It is, of course, understood that the inventor very fre- 
quently need not share in the expenditures, but that this is 
attended to by his assignees, and the actual inventor is in 
the position of having sold his application outright or is re- 
ceiving royalty. Generally an inventor need not go further 
than to pay his first government fee and the attorney’s fee, 
and can then, if he has the necessary business ability, nego- 
tiate fora profitable transfer of all or a portion of his rights. 
Business ability is necessary to sell a patent, as it is neces- 
sary to sell anything else; but this phase of the question 
will be taken. up later. 

So far, only the individual inventor, unassociated finan- 
cially with any enterprise or corporation which might un- 
dertake the marketing of the devices in question, has been 
considered. As to manufacturing enterprises and corpora- 
tions, of. which more will be said later, it might in passing 
be mentioned that they are practically ‘compelled to protect 
by patent the manufactures or apparatus which they mar- 
ket; for, if they do not, some competitor, having probably 
at a later period invented, by reason of the demand, a sim- 
ilar though not identical article, will apply for and probably 
secure a patent covering both modifications, and the first 
mentioned enterprise is left without any right to manufac- 
ture its own devices. It might be said, however, that if the 
device in question has been on the market for at least two 
years, it is no longer possible to procure a legal patent. If 
before the two years are up the first manufacturer should 
also apply for a patent, his application will interfere with 
that of the second manufacturer and an interference will be 
declared by the patent office. The expenses of the prosecu- 
tion for a patent are thereby largely increased, and it is an 
open question as to who gets the patent. The second man- 
ufacturer has shown more diligence than the first, while 
the first manufacturer is the ostensible first inventor. Both, 
therefore, have rights, and the various governing details 
rule as to which one is to be accorded the patent. 

There are a great many ways in which the individual is 
repaid for his inventive efforts; royalty, permanent posi- 
tions, reputation and advertising, outright sales, and interest 
in business. 

Outright sales of patents seldom if ever bring the full 
value of a patent. The reasons are obvious. The purchaser 
of a patent is naturally more skeptical as to its worth than 
the enthusiastic inventor. Then again, the purchaser takes 
the chance that his purchase may in a comparatively short 
time become valueless on account of some improved, prob- 
ably totally different and non-infringing device, invented by 
another. Therefore he frequently considers it a better busi- 
ness investment to pay royalty, feeling that even if the roy- 
alties every few years amount to what he could have pur- 
chased the patent for originally, he at least runs no risk of 
losing an investment. The inventor, of course, runs no such 
risk. The patent having cost him a proportionately small 
amount to start with, he has no monetary investment to lose, 
although, of course, losing his royalties should an improved 
and non-infringing device be offered for sale, and providing 
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further that this second device is backed by as good busi- 
ness enterprise as the original one. This touches on a sub- 
ject which, on account of its importance, cannot be men- 
tioned too often ; namely, that the invention itself represents 
one-half of the probable success, and business enterprise and 
the necessary capital the other half—or more frequently it 


may be three-fourths or nine-tenths of the whole. In-: 


ventors usually fall into the error of believing that the pat- 
ent represents the whole asset, and want to deal with pros- 
pective purchasers on that basis, very often to their serious 
loss. 

As a general rule it is difficult and frequently impossible 
to overthrow or divert an established trade with an im- 
proved patented device, unless undertaken by a company 
already in that line of business, or newly formed with suffi- 
cient capital to carry it on, unless the improved device is 
cheaper than the established article, and is backed by suffi- 
cient business enterprise. 

Engineers and other employes of large corporations, in 
the natural run of their daily efforts, make little improve- 
ments for which they receive a compensation per invention 
of twenty-five dollars in some cases to one hundred dollars 
in others. Usually these inventions are of minor impor- 
tance, and would not have been invented but for the sur- 
roundings in which the inventor finds himself employed. 
The compensation is small because the patent to the inventor 
personally would be of little value. It has a value only as 
it can be used with the employer’s apparataus. The com- 
pensation is sufficient to stimulate activity, although it would 
of course be entirely inadequate were inventions of any 
prominence under consideration. 

This leads us to the next heading as to compensation, 
namely, reputation and advertising. A number of reason- 
ably valuable inventions, even on the twenty-five-dollar 
basis mentioned above, will soon begin to give prominence 
to an inventor in his particular line; and the more valuable 
these improvements become the more will this inventor be 
sought by competitors in business, so that eventually he will 
not be required by his new employers to limit himself by 
contract to a twenty-five dollar or fifty dollar return per in- 
vention on his efforts. 

From then on there is probably no limit either to his roy- 
alties or his interest in the business. We have so many of 
these cases of individual inventors climbing step by step 
that it is unnecessary to specify them. They are inseparably 
linked with every manufacturing business enterprise. ‘This 
latter class of inventors is different, of course, than that 
small group to whom a single effort has given a lasting 
name and income. It is a question which is the more bene- 
ficial in the promotion of the useful arts and sciences. 

The subject of royalty is next to be considered. Having 
invented a device which appears useful and salable, the next 
thing is to find the company having the best sales and manu- 
facturing organization to place the device on the market. 
Having located a number of companies of this character, it 
must be ascertained which ones are willing to undertake the 
proposition, choosing the one which is likely to give the sale 
the greatest attention. There are at the present time count- 
less devices which, being useful and cheap, would find a 
ready market if properly introduced to the purchasing pub- 
lic, but which lie dormant in some large catalogue, where 
they get but the passing attention of a limited number. For 
this reason the largest companies are not always the best 
ones to thoroughly develop an article of moderate impor- 
tance, as the time and attention of the directing heads is 
taken up with the larger and to them more important mat- 
ters of their business. It is left entirely to the corps ol 
salesmen, to whom the special advantage of the particular 
article may not be apparent and who therefore make no spe- 
cial effort tending toward its broad introduction. 

The writer remembers distinctly the case of one of the 
large manufacturers of telephone apparatus who undertook 


to market a device related to the telephone industry, al- 
though salable only through dealers and not through the 
local telephone exchanges with whom the salesmen of this 
particular concern usually did business. Although these 
salesmen, in nearly all cases, had to call on but one telephone 
apparatus buyer in each city, and thus had plenty of spare 
time before the next train to see dealers who were inter- 
ested in the deyice under consideration, yet they did not fos- 
ter sales as they should. Meantime this very article was 
being sold as a mail-order specialty by the same house, in- 
dependent of the salesmen, to a very great advantage. This 
merely goes to show that had the office department of this 
concern not devoted considerable time outside of its regular 
traveling sales organization, this desirable utility might have 
found but a limited sale. This is true particularly of pat 
ented devices, because with unpatented articles of utility, if 
one house does not push it, another one will. Therefore the 
choice of the concern to handle the device is all-important. 

Having selected the right concern and having ascertained 
its willingness to make a royalty agreement, it is necessary 
to formulate a royalty contract the terms of which are gov- 
erned by the special features of the business requirements 
and sales conditions. In a later article an outline of a roy 
alty contract, which has been found suitable, and satisfac- 
tory for both of the contracting parties, will be presented. 
Under the form of contract almost any kind of arrangement 
may be drawn up. It may be that the inventor is to receive 
a stipulated amount for each device made and sold; it may 
be that an annual amount is to be paid irrespective of the 
quantity sold ; or it may be that an annual minimum amount 
is to be paid provided the total sales do not go over a cer- 
tain amount; or it may be that a certain amount is paid to 
cover the entire sales during the life of the patent, either 
provided the annual sales do not-exceed a given quantity, o1 
irrespective of the total annual sales. In the latter case, 
where a given amount is paid so long as the sales per year 
do not exceed a given amount, this limiting feature is used 
for the benefit of the inventor, so that should he wish to con- 
tract with several concerns, the concern with whom he has 
his original contract is prevented from selling to its competi- 
tors, the annual sales agreed upon being just sufficient to 
supply the concern’s own customers. 

The question naturally arises as to how the greatest re- 
turn can be obtained from a patent. If outright sale is con- 
templated it probably will be necessary to initiate dealings 
with two or more competitors in the same line of business in 
order to create a rivalry, if that is possible. If the device 
has real merit, and if one manufacturer rebuffs the inventor 
yet proceeds to make the device regardless of the patent, 
claiming the patent to be of no real value, the remedy, of 
course, is to let such manufacturer go to the expense of 
equipping himself to market the device, and then to take the 
patent to his competitor, to whom the patent then represents 
real value, not only from a selling standpoint, but as an 
advertising feature in threatening the competing manufac- 
turer. The inventor alone probably could not make a for- 
midable threat on account of lack of resources, but the com- 
peting firm is in a good position to do so. 

As a general rule large corporations are very careful and 
try not to infringe valid patents, probably for the above rea- 
son that a good patent covering their devices may fall into 
the hands of a competitor, who may be able to cause theni 
great injury. On the other hand, corporations are not 
likely to meet an inventor’s exorbitantly placed value of a 
patent, in such cases preferring to stand suit. 

An inventor without large means is, therefore, in a fairly 
good position to realize on a valuable patent. The trouble 
usually is that inventors expect too much from the mere 
fact of owning the patent, forgetting that it generally takes 
money, and business brains in addition, to get returns. In 
uriderestimating these other necessaries for bringing a suc- 
cessful monetary return, they injure their own chances. 





2 A eae ors 
SOS ae RE, 


pS ns i 


2 


, 
if 
I 


Questions 


P By H.P 


NOISY TELEPHONE TRANSMITTERS. 
E ARE conducting a party line system and find 
certain telephones connected to the lines appear 
to become noisy while talking. We have changed 
transmitters upon such stations, but find that 
after a few. months, the trouble reappears. Upon 
examining the transmitters it is found that the 
carbons are badly burnt. Can you give me any 
information as to the cause? We might add that 
the party line is operated upon the common bat- 
tery plan—J. G. L., Illinois. 

It is possible that the trouble you com- 
plain of is due to the “rubbering” propen- 
sities of some telephone users which one 
hears of once in a while. In a common 
battery telephone it is of course under- 
stood that while. projecting a signaling 

current over the line, a subscriber removing his re- 
ceiver from the hookswitch immediately causes the sig- 
naling current to be diverted in a large quantity through the 
telephone transmitter. If the transmitter which you have 
measures 40 or 50 ohms in resistance and the signaling cur- 
rent is somewhere between 80 and 175 volts, it is quite 
obvious that a large amount of current is being passed 
through the transmitter. That is, the current must neces- 
sarily be more than the .1 of an ampere for which the in- 
strument is designed, and if it is much more than .1 of an 
ampere, it is obvious that a burning effect must take place 
between the carbon electrodes and the granulars. Thus it 
is that very highly polished electrodes frequently break 
down the polish at the point of contact between the elec- 
trodes and the granulars. This polish when broken down 
permits access to a soft grade of carbon immediately below 
the polished surface and the natural result will be a ten- 
dency of the carbon granules to work into the opening thus 
produced. This tendency under certain conditions will pro- 
duce a noisy transmitter. It is a problem which can only be 
met by projecting signaling currents for very short periods, 
and at any rate, immediately disconnecting the signaling 
current when a subscriber removes his receiver from the 
hookswitch. 


CROSS TALK DIFFICULTY ELIMINATED FROM COMMON RETURN 
SYSTEMS. 

Will you kindly advise whether there should be as much cross 
talk from a common return system as there would be if each tel« 
phone were grounded separately—QO. N. D., South Dakota 

The editor of this department believes that a common 
return system will produce cross talk under most operating 
conditions, but with not too many circuits connected to the 
properly proportioned common return wire, less cross talk 
will be experienced than would necessarily result through a 
use of earth return circuit. In all telephone circuits, it 
must be understood that if we can neutralize the inductive 
effects of one circuit upon another, then we have only’ the 
inductive and conductive effects to eliminate in order to 
produce a quiet circuit. In a common return system, there 
is undoubtedly a point where the inductive effects give less 
trouble than the conductive effects, and when the point is 


reached in the wire return system, as it often is, where 
conductive troubles begin to appear, then there would be 
less cross talk if the telephones were separately grounded 
than if they were connected to the common return leads, al- 
ways assuming that proper earth connections have been 
made and that an improper common return wire is being 
used in connection with the circuits where the conductive 
effects begin to give trouble upon the wire system. It has 
been argued that the inductive effects upon a common re- 
turn system are almost negligible, but such arguments have 
not been very successfully supported. In order to illustrate 
this point, we have only to refer to metallic systems where 
no transpositions have been installed and where cross talk 
is present between such circuits placed even upon separate 
but parallel pole lines. Surely the conductive effects are 
lacking and cannot be used to explain the cross talk. In 
final answer to your inquiry you can undoubtedly construct 
a wire return system with the common return wires prop- 
erly arranged and obtain less interference from cross talk 
than you could obtain through grounding the telephones 
connected to the same line wires and eliminating the com- 
mon return wires. 


CONDENSER IN TALKING CIRCUIT OF BRIDGING TELEPHONE. 

I would like to know why a condenser when placed in the re- 
ceiver circuit of a bridging telephone will enable one to ring other 
parties on the line even though the receivers of a number of tele- 
phones connected to the same line have been removed from the 
hook-switch. I have my own ideas on the subject, but they do not 
satisfy me nor any that I have been able to get from parties who 
claim to know.—C. R. L., Oregon. 

A bridging telephone consists of an instrument in which 
the signaling arrangement comprises a polarized, signal bell, 
wound say to a resistance of 1,000 ohms and a generator 
disconnected from the circuit, but so arranged that when 
driven, an alternating current is projected over the line cir- 
cuit and through the windings of the signal receiving ringer 
magnets. Owing to the necessity of providing a compara- 
tively small signal current generator, it is necessary to de- 
sign this machine for delivering the maximum amount of 
current at the requisite voltage. This requisite voltage may 
under normal conditions while operating one ringer be some- 
where between 70 and 80 volts when measured with a volt- 
meter having a resistance of somewhere around 2,000 ohms. 
If a generator under such conditions gives a voltage of. 
say 70; then we might place additional telephones upon the 
line circuit until the drain of current from the generator is 
so great that the voltage drops to so low a value that the 
current, which is projected through the signal device of the 
most distant telephone station, is not great enough for pro- 
ducing a satisfactory and effective ring. It is now an easy 
matter to observe that the amount of current which passes 
through a 1,000-ohm ringer magnet winding is necessarily 
very much less than the current which would pass through 
the series combination of a telephone receiver and the in- 
duction coil which is connected across the line when the 
receiver is removed from the hookswitch. From five to ten 
times the amount of current will pass through such stations 
where a telephone receiver is removed from the hookswitch 
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than would pass through a station where the ringer alone is 
connected across the circuit. Now, the object is to provide 
some means for preventing this large loss of current when 
the receiver is connected across the line while an operator 
endeavors to signal some station upon the line. If we open 
the receiver circuit during such periods, that of course is 
the most effective way to overcome the difficulty, but when 
we open the circuit, then the eavesdropping subscriber does 
not have his curiosity satisfied. Now, if it will be remem- 
bered, that the voltage of the generator is at a certain point, 
somewhere below 80, then we might consider adding a re- 
sistance in the circuit so as to prevent a drain upon the 
generator current. If this resistance is in the form of a wire 
resistance, it would be possible to make this resistance high 
enough to prevent the generator current supply being ser- 
iously drained upon, but when we insert a.wire resistance, 
the resistance is effective in reducing not only the signal 
current, but the telephone current. Recourse, therefore, is 
had to the condenser, for it is found that the condenser 
offers a much lower resistance to such high frequency cur- 
rents as are used in transmitting telephone speech than it 
offers to the comparatively lower frequency ringing cur- 
rents. Say we connect a .3 microfarad condenser in series 
with a telephone receiver, we find that it offers approxi- 
mately 1,000-ohm resistance to the telephone current. Now 
when we try to pass a low frequency current, say the cur- 
rent ordinarly projected while driving a hand generator, 
the resistance and ringing current is almost ten times as 
high. Therefore, a condenser of a certain capacity offers 
almost ten times the amount of resistance to the ringing 
current that it offers to the signaling current. In a way 
the effect is somewhat similar to conditions under which it 
is desired to choke back telephone currents and allow a 
direct current to pass; when this result is called for we nat- 
urally use an impedance coil in the telephone circuit, for as 
the condenser offers a high resistance to a low frequency 
current and a low resistance to a high frequency current, 
the impedance coil offers a high resistance to a high fre- 
quency current and a low resistance to a low frequency 
current. 


UNEQUALLY CHARGED STORAGE BATTERIES. 

In a set of storage batteries what is the effect when charging 
one battery more than another, or, rather, is there any objection 
to discharging a part of the battery while remaining portion of the 
battery is not being used?—E. R. H., Idaho. 

In most types of storage batteries no great harm is done 
by slightly overcharging. It simply results in a waste of 
energy. If some of the cells of a series are discharged be- 
low the remaining cells it is usual to sufficiently overcharge 
the cells which have not been discharged to bring the dis- 
charged cells up to their normal capacity. It should not be 
anderstood, however, that this practice is one to be recom- 
mended, but it may be done without resulting in any great 
harm. 


TELEPHONE RECEIVER WITHOUT PERMANENT MAGNETS. 

I noticed in a recent article a description of a telephone receiver 
in which the telephone was connected in series with a transmitter 
to a common battery line circuit. Will you not kindly advise 
whether it is necessary to use a polarizing magnet in a receiver of 
this kind; why would it not be possible to use a simple horseshoe 
magnet where the core is of soft iron and the windings are placed 
upon the limbs of this core?—W. F. H., Nebraska. 

We have communicated with the author of the article 
referred to by you and while we have not been able to reach 
him directly, we have in substance received the following 
reply which we believe covers your inquiry: “The idea of 
using a soft iron core for a telephone receiver, while it may 
appear to be an excellent plan, has been tried and abandoned 
by every telephone manufacturer who has made any ex- 
periments in this direction. It is one of the experiments in 
which it is difficult to see why it should fail, and still upon 





making the experiments it has been found that it does not 
work out. If you produce an electromagnet for a telephone 
receiver, which upon a short line with a given battery cur- 
rent, will result in producing sufficient magnetism to make 
the receiver talk well, it will be found that upon a long line 
not enough magnetism would be produced for giving sat- 
isfactory results. It is true that a weak magnet would ap- 
pear to help the receiving properties in case the incoming 
currents are extremely weak. Yet this is not true. Ex- 
tremely strong magnets help the talking properties of the 
receiver whether the incoming currents are weak or strong. 
It is impossible to use electromagnets and obtain good talk- 
ing results. Investigations extending over a long period 
have demonstrated that it is unquestionably necessary to 
have a strong magnet to secure the best results.” The 
author to whose article you refer in your communication 
has had an extensive experience in the designing of tele- 
phone receivers and the editor believes that the suggestions 
above outlined will give you the required information. 


LIGHTNING ARRESTERS ON TELEPHONE LINES. 

_ I would like to know whether it is safe to equip a metallic bridg- 
ing telephone line with single throw, double point switches, without 
fuses and carbons, for protection against lightning. How would it 
be if all subscribers would disconnect their telephones during a 
thunder storm, thereby making it impossible for lightning to find a 
way to earth? Must not the line be protected by carbon arresters or 
some other suitable means ?—U..S. Z., Pennsylvania. 

The best protection for a telephone against lightning is 
not to have the line connected to the instrument during a 
thunder storm. Obviously, the switch you propose would 
accomplish this result, provided the switch were opened 
upon the approach of a storm. The difficulty with an ar- 
rangement of this kind lies in the subscriber forgetting to 
restore the switch and it would of course prevent the cen- 
tral office or any other calling party from signaling the 
careful subscriber’s station. It is usual to provide a line 
with carbon arresters of suitable dimensions for insuring 
protection, but, of course, if you add the switch to the car- 
bon arrester, you have an additional protection. But, as 
suggested, the difficulty lies with the subscriber not closing 
the switch after the storm has passed. 





MICHIGAN TRAFFIC COMMITTEE MEETING. 


Ts first quarterly meeting of the Traffic Committee of 
the Michigan Independent Telephone Traffic Associa- 
tion was held June 19th at Grand Rapids. The report of 
the secretary-treasurer, W. S. Vivian, was very interesting 
and showed that the past year has been the most important 
in the history of the association, the business handled ex- 
ceeding by nearly ten per cent that of the previous year. An 
average message value was indicated of $.2509. The check 
error department of the association, an important part of 
the organization, showed that fifty-three per cent of the 
check error reports sent out were acknowledged and proper 
remittances made. Attention was called in the report to 
the fact that many companies give more attention to records 
of collected business than that sent collect or received paid. 
There seemed to be a tendency toward carelessness in mak- 
ing out reports unless the company so engaged was the 
actual collector of the toll charge. They apparently forget 
that they are interested in the received, as well as the orig- 
inating business. Due to this state of affairs, the sum of 
$4,336.51 has been reported to the association during the 
year in excess money. 

' The association has given out new rate books, and is con- 
tinuing the standard toll form department. All of the prin- 
cipal offices have been supplied with books, and a large num- 
ber of the companies are using the standard toll forms. The 
total cost of running the association for the year was five 
and eight-tenths per cent of the gross business, or one and 
one-half cents per message. 





SIMULTANEOUS TELEPHONY AND 
TELEGRAPHY 


The Concluding Article of a Series on a Most Important Branch of the Science 


By Francis R. Hoyt 


HE polar duplex as used in simultaneous 
work by telephone companies is quite a de- 
viation from the polar duplex in theory, as 
laid down by the inventor and adopted uni- 
versally by telegraph companies. It is only 
recently that any attempt has been made to 
apply this system in connection with tele- 
phone circuits, but within the last year or 
two there have been numerous efforts to 
secure a- telegraph circuit of commercial 
value which would give more than two tele- 
graph communications per metallic line and 
not interfere with telephone conversations 
carried on at the same time. Every known 

form of duplex circuit and system having been tried, the 
three main or well-known duplex systems are the differential 
duplex, the polar duplex, and the duplex bridge method. 
The conclusion finally arrived at by engineers was that the 
polar duplex gave the best results. Further experimenting 
with this showed that a practically perfect duplex circuit was 
obtained by using the polar theory but in a duplex bridge 
form. The theory of the polar duplex is shown in Figure 
14 at 4 and the theory of the duplex bridge method is 
shown at B on the same figure. A glance at Figure 15 will 
show the conclusion arrived at by the engineers, and need- 
less to say this is the system in use by all companies fur- 
nishing this class of service. 

The circuit evolution from Figure 14 to Figure 15 is 
very simple. The latter is a combination of both theories, 
to the extent that the circuit adopted uses the polarized 
relay and has its battery potential of opposite polarity, while 
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Figure 14. 

the position of the relay has been changed in order to be the 
same as in the duplex bridge method, and the bridge arms 
have been added. 

Figure 15 is simply a schematic arrangement of the cir- 
cuit, but shows all the apparatus, and clearly defines its op- 
eration. The circuit is so arranged that it can be used either 
on a composited line to gain four telegrams, or on a simplex 
line for two telegrams. This is done sometimes when the 
resistance of a single wire would be too great to secure 
successful operation. By using it on a simplex the resist- 
ance is cut in half by using both wires, making the circuit 
commercial. It is used in conjunction with the simplex and 
composite apparatus in order to prevent any disturbances. 
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If desired on a simplex circuit all that is necessary is to put 
the plug marked “Morse” (Figure 3, first article) into the 
jack shown by the word “Line” on Figure 15. The same 
applies to the composite circuit, except that both Morse 
plugs are used and two of the circuits shown at Figure 15. 
The note on this drawing tells what position the switches 
should be in for each of these arrangements. These 
switches are for balancing purposes only. When used on a 
simplex, switch A shorts out the thirty-ohm serially con- 
nected coil, and switch B opens up the six microfarad con- 
densers, at the same time putting a short circuit around the 
fifty-ohm differentially connected coil. This throws one side 
of the polar relay on to a straight artificial line, which is all 
that is necessary in this case to secure a perfect balance. 
When the polar is used on a composite the switches are 
moved to the left. A adds the self-induction of the imped- 
ance coil to the circuit in such a place that it affects the tele- 
graph current at the very outset so that its effect is felt 
equally in the line and artificial line, and B puts the six 
microfarad condensers and fifty-ohm differentially connect- 
ed coil into the artificial line in exactly the same place as 
they are in the composite circuit or main line. This is nec- 
essary in order to secure a perfect balance; otherwise the 
telegraph qurrent in the main line would be stronger than in 
the artificial line which would cause the polarized relay to 
respond to impulses sent from its own office. 

The artificial line referred to above is used on all duplex 
circuits and is absolutely necessary to secure their operation. 
The artificial line on a duplex circuit of any kind, when not 
used for simultaneous purposes, consists of a rheostat and 
graded condensers. The rheostat is sufficiently broad in 
range to actually equalize the ohmic resistance of the line 
and apparatus at the distant end, and the condensers are 
graded so that they will very nearly offset the static capac- 
ity of the line and condensers at the distant end. This is 
shown in Figure 14 at a and b, marked “artificial line.” 

The operation of the polar duplex as used by telephone 
companies is as follows; as far as the transmission goes 
there is very little added in this circuit to offset it because 
the composite circuit apparatus pretty thoroughly prevents 
any escape currents from flowing; however, the 1,000-ohm 
retardation coil serves the double purpose of bridge arms 
and choke coil for any transmission losses which might 
occur. The mechanism for achieving the astonishing feat 
of sending and receiving separate telegraph messages at the 
same time on the same line wire, depends upon very simple 
principles of electricity and magnetism, although in practice 
numerous complications arise. The greatest obstacle is 
overcome by proper balancing. This is the act of arranging 
the artificial line so that any current passing through the 
bridge arms must traverse lines of equal length, electrically 
speaking. The polar duplex operates on two sets of batteries 
of opposite polarity, connected to the line through a pole 
changer so constructed that only one set of batteries is on 
the line at one time, the opposite pole of which is grounded. 
This pole changer is controlled by a key and relay which by 
making and breaking the circuit alternately connects first 
one polarity, then another to the line. As can be seen by 
the drawing, in a normal state with the key open, negative 
battery of each station is connected to the line. There is 
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consequently no difference of potential in the line wire ; both 
sets of batteries being of like polarity all electrical impulses 
are neutralized. There is, however, a current flowing in 
the artificial line, from the positive pole of the negative bat- 
tery through the ground and back through one of the bridge 
arms to the negative pole. There is no current flowing in 
the polarized relay. 

The polarized relay used in this circuit is differentially 
wound, but is polarized through the connection of the double 
core with the south, or negative, pole of a permanent mag- 
net. The vibrating armature is suspended from the north, 
or positive pole of the same permanent magnet. It can be 
seen that when no current moves through the coils, both 
cores being magnetized negatively by induction exert ex- 
actly the same pull on the armature, which does not pro- 
duce any deflection in it. 

In the actual transmission of a message, when the home 
station depresses its key an impulse is sent out and divides 
equally in the bridge arms, one half going to line and the 
other half through the artificial line. As this produces no 
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difference of potential across the polar relay and conse- 
quently does not energize its armature, the positive impulse 
is transmitted over the line to the distant end. Supposing 
the distant end key is normal leaving negative battery on 
line, the positive battery in the line wire flows across the 
polar relay to the current flowing in the artificial line re- 
ferred to before; this operates the polar relay and pro- 
duces the desired signal at the distant end. If the operator 
at the distant end desires to transmit a message at the same 
time, closing his key to do so, he throws positive battery out 
on the line. In this case there is positive battery at, both 
ends in the line and artificial line, neutralizing all impulses, 
consequently the positive battery of each station flows 
through its own polar relay and produces by its own polar- 
ity, the exact signal intended for it from the distant end. 
Thus, no matter what position the key at either end may be 
in, they receive only the signals intended for their office. In 
this same way, it makes no difference what length or 
variety the impuses at either end may assume, as they are 
exactly recorded at the distant end, first by one combination 
. then the other. 

The railway composite, as outlined before, is merely an 
instrument or series of instruments added to a telegraph 
line, to allow the usage on this line of telephone conversa- 
tions, these conversations to be carried on simultaneously 
with the telegraph. This system requires the following ar- 
rangement: At each terminating station of the telephone 
there must be what is known as a terminal differentiator, 
which is an impedance coil placed in series with the line, 
and a condenser wired from the ground to the line. The 
telephone sets are wired so that they are between these 
pieces of apparatus at either end. By placing the telephone 
instruments in this way they are practically on a line by 
themselves, for the impedance coils choke all inductive dis- 
turbances on that part of the line ahead of the instruments, 
and also offer such an amount of self-induction to the high 
frequency voice currents, that they do not attempt to 
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flow back through the coil. The telegraph currents 
flowing in the main line, are prevented from flow- 
ing through the telephone instrument to ground or 
causing any disturbances in the telephone by the 
condenser which is wired in series between the line and 
instrument. All way or intermediate stations are provided 
with a condenser which shunts the telegraph key and relay, 
and the relay itself is separately shunted by a 1,000-ohm 
resistance coil. This condenser affords a path for the voice 
currents, and also prevents the high frequency ringing cur- 
rents from chattering the telegraph relays by affording a 
path of ohmic resistance only, which the ringing and talking 
currents readily take in preference to the impedance of the 
telegraph relay. 

Figure 16 shows two terminating stations and one inter- 
mediate station, and also shows the detailed connections of 
the instrument. Each set consists of an ordinary local bat- 
tery talking circuit, that is, transmitter, receiver, induction 
coil and switch hook. For signaling, each station is pro- 
vided with an interrupter which produces an interrupted 
current of very high frequency, and for receiving it is 
equipped with a resonating howler which is operated by 
this interrupter. 

One of the features of this set and circuit is the new ar- 
rangement of using the same coil for both talking and sig- 
naling. In a conversation it is used as an induction coil, 
and when the push button is depressed for ringing it is con- 
verted into an interrupter. This makes a very compact 
arrangement and does away with a special interrupter, 
which would otherwise have to be used. Heretofore it has 
been necessary to receive the high frequency ringing cur- 
rents with a relay and bell, the relay for responding to the 
high frequency currents and closing the local circuit on a 
vibrating bell to sound the signal. By the introduction of 
the howler, these have both been done away with, and the 
intensity of the calling sound much improved. 

In this system, for escape currents, which would produce 
noise in the receiver, there is an impedance coil bridged 
around the receiver with an adjustable core, so that by 
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Figure 16. 


varying the core, the amount of impedance in the receiver 
can be either increased or diminished, and consequently 
the amount of noise can be made to vary. 

The induction coil used is a regular induction coil, with a 
cone-shaped piege of solid iron about a half inch long, stuck 
into the core at one end. This acts as a core for the buzzer ; 
when the coil is so used, the primary winding is the mag- 
netizing coil, a small pair of contacts are added at this end 
to perform the service of an armature, and by an arrange- 
ment of connections as shown in Figure 16, when the push 
button is depressed we have a buzzer instead of an induc- 
tion coil. 





According to a western telephone manager the most sat- 
isfactory operators are blonds, as a rule. 
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COMPOSITE TELEGRAPH AND TELEPHONE 
SYSTEM 


Description of System Used by the Des Moines Interurban Railway, Written for the Street Railway Journal 


By E. R. Cunningham 


HE Inter-Urban Railway, of Des Meines, 
Iowa, has worked out for itself a composite 
telegraph and telephone system which dif- 
fers very materially from any other in gen- 
eral use, and has many features to recom- 
mend it especially for interurban dispatch- 
ing lines. The following description may 
be of interest to those who have occasion 
to operate dispatching lines under similar 
conditions : 

The system originally installed was in- 
tended for the telephone dispatching of the 
| cars on the Beaver Valley Division of the 
Inter-Urban Railway. It consisted of two No. 9 BB galvan- 
ized iron wires from Des Moines to Moran Junction, where 
the line branches, the branch line running four miles 
to Woodward, the main line 12 miles to Perry. The 
Perry end of the main line is 36 miles from Des 
Moines and the Woodward end of the branch line 28 
miles from Des Moines. “The telephone system was car- 
ried on standard cross-arms on the same pole and below 
the high-tension transmission line, and was _ transposed 
every ten poles by a transposition pin and insulator de- 
signed especially for this use. The telephones were of 
standard make and bridged on to the line in the usual 
manner, one being used at each station and passing point 
on the line. In all, there were fourteen telephones bridged 
onto the line. The dispatching switchboard is located at 
the Des Moines end of the line, and is a fifty-line central 
energy board with ten lines now wired up; one of which is 
the Beaver Valley dispatching line. Besides being used 
for dispatching purposes, the latter line was also used for 
transmitting messages arising from freight, express, pas- 
senger and other departmental business. It was found 
necessary, therefore, either to build another telephone line 
for the commercial business or equip the present line with 
telegraph instruments to make a dual use of the one line. 
The latter plan was found to be much the cheaper, as it 
involved but a nominal expense for the telegraph instru- 
ments, and was adopted not only for that reason, but be- 
cause it was thought to give a more extended and reliable 
service than two separate telephone lines. It would have 
been quite natural in adopting the telegraph system on this 
line to fall into the well-beaten path of American telegraph 
practice of connecting the telegraph instruments in series. 
To do this, however, necessitated the use of at least eight 
condensers cut in the telephone line. 

Figure 1 illustrates the usual method of connecting tele- 
graph instruments. in series on a composite telephone and 
telegraph line. Since both sides of the telephone line are 
used as one side of the telegraph line, it is necessary, at 
each intermediate telegraph station, to cut in a condenser 
in each side of the telephone line to open the line to the 
direct current telegraph current and cause it to flow throrgh 
the telegraph key and relay. 

In using the telephone it is necessary to signal and talk 
through these condensers, and while they do not interfere 
with the small undulating voice currents used in talking, 
they do seriously interfere with the signaling current, es- 
pecially where there is a large number of telephone instru- 
ments bridged onto the line. Condensers are very deli- 
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cate, and are an expensive fixture on a long dispatching 
telephone line, especially where it parallels and is in close 
proximity to high-tension and power lines. They are so 
sensitive that they are continually being knocked out by 
lightning, induced static charges or stray currents from 
other lines. If this occurs and the condensers are not kept 
in proper order the telegraph current will interfere with 
the telephone service. To avoid the use of these expensive 
and troublesome condensers and to secure other very de- 
sirable results that will appear later, we decided to connect 
the telegraph instruments in multiple, more after the Con- 
tinental or European telegraph practice than the Ameri- 
can, the telegraph relay being cut in, as illustrated in Figure 
2, between the neutral point of a suitably wound impedance 
coil, bridged across the telephone line and grounded through 
about 1000 ohms resistance. 

The telegraph key, which is of the open-circuit type (key 


— 











ateae 
« 
FIRST "STATION 
man 
aatrene 


Figure 1—Telegraph instruments in series. 


without a lever switch), is cut in from some source of 
energy in rnultiple with the relay. As we have the 500-volt 
direct current circuit at each telegraph station, we conrect 
the key between the fourth and fifth lamps in a series of 
five 16 candle power lamps, as illustrated in Figure 2, to 
obtain about 100 volts on the telegraph line. For the fifth 
or ground lamp we used four 16 candle power lamps in 
series multiple, as illustrated in Figure 2, which have the 
same resistance as one lamp; but, being in multiple, there 
is no danger of the ground side of the series opening and 
thus throwing full. potential on to the telegraph line. 

The sounder is connected in the usual manner, either 
with a local battery, which in this case can be ordinary 
dry cells, as the sounder is on open circuit when not in 
use, or by shunting the ground light in a series of five in- 
candescent lights in the same manner as power is ob- 
tained on the line. 

All telegraph instruments on the line, when connected 
in multiple, are, of course, connected up exactly alike, and 
require but one impedance coil to each telegraph station 
and no condensers. They are all independent of each other, 
and any one of them can be cut on or off the line at any 
time by opening the double-pole knife switch, indicated in 
Figure 2. 

Another advantage of the multiple system is that it is 
impossible for the operator to go away and leave the line 
open by leaving his key open. If the series system were 
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used it would require two impedance coils at each inter- 
mediate telegraph station and two condensers, as illustrated 
in Figure 1. Another very important feature of the multiple 
system is that the neutral point of every impedance coil is 
connected to ground through the relay and about 1,000 ohms 
of non-inductive resistance. This on lines paralleling high- 
tension lines serves to carry off the static charges which 
otherwise would accumulate on the telephone line. 

It is a well known fact that both sides of. the telephone 
line sometimes. act as secondaries to the high-tension line 
and that a high and dangerous accumulation of static elec- 
tricity is induced on the telephone line. These impedance 
coils are so wound and connected that they act as impedance 
to the undulating voice and alternating current telephone 
signaling current flowing from one side of the line to the 
other, but do not act as impedance to current flowing from 
both sides of the telephone line to the ground. Therefore, 
the static or other stray currents of small volume but high 
potential can pass unimpeded from both sides of the tele- 
phone line to the ground. 

On account of the sensitiveness of the telephone re- 
ceivers to even a slight flow of current, they are very seri- 
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Figure 2—Telegraph instruments in multiple (all stations alike). 


ously affected by small induced currents from other lines 
which parallel the telephone line, especially from lighting, 
power and high-tension lines. It is important, therefore, 
to have a well-constructed telephone line. It must be per- 
fectly balanced as regards resistance, impedance, inductance 
and capacity; that is, it must have the same resistance, im- 
pedance, inductance and capacity in each side of the circuit. 
Not only must each side total the same, but it must have 
the same amount between each talking station. The line 
must be so transposed that each leg of the circuit shall 
occupy and travel in the same zone or position relative to 
other parallel lines and conductors half of the distance be- 
tween each talking station, The line must be properly in 
sulated, not only from all other lines, but from the ground 
and all other objects having capacity which would un- 
balance the circuit by adding capacity to one side or the 
other. 

The greatest source of trouble, and the one most diffi- 
cult to overcome on telephone dispatching lines, arises from 
two opposite and opposing conditions, both of which seem 
to be necessary—one for the operation of the line and the 
other for the protection of the same—from a dangerous 
difference of potential between both sides of the telephone 
line, and the ground-likely to be induced from the. high- 
tension lines. A difference of potential of 300 to 400 volts 
will discharge across the protectors usually employed on 
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the line, leaving the line safe, but not very serviceable, as 
the capacity of the grounded side is increased so as to un- 
balance the circuit and causc a continuous flow of cur- 
rent through the receivers on the line from one side of the 
circuit to the other, making the line so noisy that it is 
practically inoperative. These protectors. or ground de- 
vices are usually carbon plates separated about 1/100 in. 
by perforated mica or celluloid, one being connected to one 
side of the telephone circuit and the other to the ground. 
When a discharge takes place from one carbon. plate to the 


other it usually blisters it and leaves the line permanently 


grounded, and it is then necessary to go over the line and 
clean the protectors. Dust and dirt are also likely to collect 
in these protectors and ground the line with the same 
result. 

Thus you are between the “devil and the deep, blue sea’ 
all the time. You must not let your line touch the ground 
yet you must keep it within 1/100 in. of the ground in 
many places. It is from these two opposite and opposing 
conditions that nearly all the- trouble on telephone lines 
paralleling a high-tension line arises. 


Since the installation of the telegraph instruments on the 
Beaver Valley dispatching line, most of the above troubles 
have disappeared on account of the neutral point of the 
impedance coils being grounded and carrying off the static 
and other stray electricity which otherwise would accumu- 
late, discharge across the protectors and blister them. 

Since it is necessary to have a well-balanced line to pre 
vent disturbances to the telephone from high-tension and 
other parallel lines, the use of the telegraph on the same 
line as the telephone does not necessitate any further care 
than would be necessary for any satisfactory operating tel- 
phone line. 

A composite system not only doubles the amount of busi- 
ness that can be handled over a single line, but is much 
more reliable and convenient than either a telephone or 
telegraph line alone, because the telegraph and telephone 
service are not both subject to the same troubles. Although 
the telephone is more sensitive both to atmospheric disturb- 
ances and to induced currents from other lines, and conse- 
quently is less reliable than the telegraph, yet it is more con- 
venient than the latter for handling a certain class of busi- 


‘ness, such as reporting cars at passing points and places 


where there are no operators, for reporting break-downs, in- 
terruptions to service and all other kinds of business where 
it is necessary to get in close touch with the party addressed. 
In many cases quick action and an immediate response is re- 
quired; nor does one wish to talk through a second party— 
the operator—when it is possible to communicate personally 
with the person wanted. There is sometimes a great deal 
of satisfaction in talking direct to the train crews, sub-sta- 
tion attendants, and other employes. For such work the 
telephone is most desirable, and for other cases where oné 
does not care for a personal interview a telegraph line has 
its advantages. 

The great trouble with the telephone for dispatching pur- 
poses is that the currents used are so small the lines will 
easily pick up foreign and induced currents from parallel 
circuits. Consequently the instruments are very noisy 
unless the line can be built to remain unaffected. Tele- 
phone transmitters usually operate on from two to four 
volts, and, as their resistance is from ten to twenty ohms, 
they will not transmit over about one watt. If a transmit- 
ter could be designed to handle, say, one hundred watts, then 
the receivers could be made less sensitive to currents from, 
foreign lines, and they would not be so affected by atmos- 
pheric conditions. 

The composite system has all the advantages of both sys- 
tems, with very little additional expense. It introduces no 
new troubles or complications and greatly diminishes the 
likelihood of a total interruption. 
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TELEPHONE LEGAL DECISIONS 


A Compilation of Recent Decisions in Telephone Cases Rendered by the Upper Courts. 


By R. R. Rossing. 


[Hereafter TELEPHONY intends to report in this depdrtment the recent im ant mepepe court decisions affecting telephone 
companies and telephone affairs. This service will be complete and up. to date, including all of the courts of last resort in the United 
States. Managers and attorneys of telephone companies will find this department a great time-saver, as by glancing over the decisions con- 
‘tained therein they can obtain in ten minutes information of late cases that otherwise would require research and study of law reports cov- 
ering several days. Following the headline, briefly describing the case, is given the syllabus delivered by the court condensed into few words 
yet covering the point of law interpreted. The names of the itiganss the name of the court and the volume and page number of the law 
reports are appended. For the convenience of its readers TELE ONY has arranged to supply complete decisions of all cases mentioned in 
the legal digest for a nominal charge.] 


CHARACTER OF TELEPHONE SERVICE. have knowledge in order to conduct his business with any 
EFENDANT telephone company, being re- degree of safety, and hence his lack of knowledge was not 
quired to place its wires in the business por- justifiable; but he would be charged with constructive 
tion of a city in conduits, maintained direct "Owledge thereof so as to render the risk one assumed by 
and party line service, the wires being car- him.—De Kallands v. Washtenaw Home Telephone Com- 
“eR CaF. ; ; pany, Supreme Court of Michigan, 116 Northwestern. 565. 

ried in cables from the central exchange to 


different division points in the city, and CONSENT OF OWNER REQUIRED TO CHANGE OF LOCATION. 


thence on poles to the various co a8 Consent of an owner to the construction by a telephone 
with which they were connected. i ten the company of a telephone line on a part of his land does not 
wires carried in each cable were rs “th dic authorize the company to thereafter change its line to an- 
new patrons could not be supplie be rei other part of the land over his objection —Russellville Home 
rect service until another cable could be Telephone Company v. Commonwealth, Court of Appeals of 


constructed and carried to a point of dis- Kentucky, 109 Southwestern, 340. 
tribution, or until some pair of wires in the " 


cable became vacant by the telephone being 
given up. The practice of the company was also to serve 
applicants in the order of their application. Held that, 
where the cable leading to plaintiff's district was full when 
plaintiff applied for direct service, the fact that other patrons 
for party-line service in plaintiff’s district were furnished 
service prior to plaintiff, did not constitute a discrimination 
against him.—Cumberland Telephone & Telegraph Com- 
pany v. Kelly, U. S. Court of Appeals, 160 Federal, 316. 


MUNICIPAL CONTROL RESULTS FROM STATUTE. 


The right of a city to control a telephone company main- 
taining a line within its limits results from statute, and not 
from the ordinance or action of local authorities, by which 
the consent is given to the company to operate a line in the 
city ; and a consent once given cannot be revoked.—Missouri 
River Telephone Company v. City of Mitchell, Supreme 
Court of South Dakota, 116 Northwestern, 67. 


TELEPHONE CONVERSATIONS IN EVIDENCE. CONSENT OF SUPERVISOR TO CUTTING OF TREES. 
Telephone communications stand upon the same footing On the trial of a telephone company for cutting down 
as conversations as to admissibility in evidence.—Star Bot- shade trees standing on the border of a public highway, evi- 
tling Company v. Cleveland Faucet Company, St. Louis dence that the supervisor of roads gave his consent to the 
Court of Appeals, Missouri, 1090 Southwestern, 802. cutting down of the trees, accompanied by the expression 
of his opinion that the trees were within the highway, but 
OAK AND HICKORY ARE SHADE TREES. unaccompanied by evidence that the trees were in the high- 
way, was immaterial—Russellville Home Telephone Com- 
pany v. Commonwealth, Court of Appeals of Kentucky, 100 
Southwestern, 340. 


Oak and hickory trees standing on the border of a public 
highway and on the land of an owner abutting on the high- 
way are shade trees within Ky. St. 1903, Sec. 1257, punish- 
ing the cutting down of shade trees.—Russellville Home I: ER 
Telephone Company v. Commonwealth, Court of Appeals rapper hen, ge Soagesetres elite meee 
of Kentucky, 109 Southwestern, 340. Where a telephone wire belonging to a railway company 

: cal was burned off and hung heavily charged with electricits 
LINEMAN’S ASSUMPTION OF RISK. from defendant’s electric light wire, about five feet from 
the sidewalk, defendant electric company was entitled to 
cut such telephone wire and remove it, if that was the quick- 
est and most practical method of abating the danger.— 
Brown v. Consolidated Light, Power & Ice Company, Kan- 
sas City Court of Appeals, Missouri, 1090 Southwestern. 
1032. 


A telephone lineman was directed by his employer to 
string some telephone wires which had to be strung over a 
trolley wire and some electric light wires. The employe 
fully understood the danger of contact with the trolley wire 
or the electric light wires; but he claimed that he did not 
have knowledge that the dropping of the wire that he was 
stringing would bring it in contact with the trolley wire, 5 
and that he supposed that he was insulated, and did not CITY S POWER TO IMPOSE REGULATIONS. 
know that live wires which were in contact with his body Constitution, Article 10, Section 3, providing that no tele- 
were grounded, and did not know that if the wire which phone line shall be constructed within the limits of any city 
he was stringing got away from his helper and fell upon without the consent of its local authorities, limits the power 
the ground that it would create a circuit through his body. of the state legislature in granting rights to telephone com- 
Held, that the danger from contact with highly charged panies, but does not grant legislative power to the local 
wires was a characteristic risk which one employed as a_ authorities; and, though the legislature may not authorize 
lineman was likely to encounter, and of which he must of the construction of a telephone line in any city without the 
necessity, by his contract of hiring as lineman, be held to _latter’s consent, the city has no power to impose any con- 
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ditions Ot @stablish any rewolatiiAs other than those per- 
mitted by the legislature—Miss@uri River Telephone Com- 
pany v. City of Mitchell, Supreme Court of South Dakota, 
116 Northwestern, 67. 


TELEPHONE COMPANY CAN REQUIRE PAYMENT AT OFFICE. 


Where a telephone company, which had been in the habit 
of presenting bills through a collector, abandoned such cws- 
tom, giving due notice thereof, it was entitled to require 
subscribers to pay their bills at the company’s office —Ma- 
gruder v. Cwilberland Telephone & Telegraph Company, 
Supreme Cowrt of Mississippi, 46 Southern, 404. 


REAS@NABLE TIME TO DISCOVER DEFECTIVE WIRE. 


Where an electric company’s line was damaged by a storm 
so that a telephone wire was burned off and hung heavily 
charged with electricity over the sidewalk, defendant was 
entitled to a reasonable opportunity to discover and locate 
the defect, and then to an additional reasonable time within 
whith, while employing the greatest diligence, to recapture 
and render harmless the truant current.—Brown v. Consoli- 
dated Light, Power & Toe Company, Kansas City Court of 
Appeals, Missouri, roo Southwestern, 1032. 


TELEPHONE POLE NEAR TROLLEY TRACK. 


Where a telephone pole against which a street railway 
conductor struck his ‘head while leaning from the platform 
to watch the trolley was such an obstruction and in such 
position that it would ‘necessarily come under his observa- 
tion, and he must ‘have known, or by the exercise of ordi- 
nary care could have known, of its existence and location, 
his own negligence was the proximate cause of his injury. 
—Moore v. Chattanooga Electric Railway Company and 
East Tennessee Telephone Company, Supreme Court of 
Tennessee, 109 Southwestern, 407. 


REFUSAL TO GIVE SPECIAL CONNECTION NOT A DISCRIMINA- 
TION. 


Where a telephone company’s cable, leading to plaintiff’s 
district, was full, so far as direct service was concerned, 
at the time plaintiff applied therefor, the telephone company 
was not chargeable with discrimination for failing to give 
plaintiff service by indirect and exceptional means, con- 
trary to custom, and only resorted to in case of urgent ne- 
cessity on a special application, plaintiff not having brought 
himself within the conditions under which such connections 
were allowed.—Cumberland Telephone & Telegraph Com- 
pany v. Kelly, U. S. Circuit Court of Appeals, 160 Federal, 
310. 


CUTTING TREES——PENALTIES. 


Where defendant had maintained a telephone wire run- 
ning along the side of a road, and had cut out the under- 
growth which interfered with the wire, without objection 
for seven years before plaintiff acquired title to the prop- 
erty by descent, defendant’s act in cutting away such smal! 
growth as interfered with the operation of the wire there- 
after. did not constitute a willful or malicious cutting for 
which plaintiff could recover statutory penalties —Cumber- 
land Telephone & Telegraph Company v. Martin, Supreme 
Court of Mississippi, 46 Southern, 247. 


AUTHORIZATION TO CONSTRUCT TELEPHONE SYSTEM. 


Under Rev. Civ. Code, Sec. 554, authorizing the owners 
of telephone lines to use public grounds, streets, and high- 
ways, subject to control of the proper municipal authorities, 
etc., a domestic corporation engaged in building and oper- 
ating a telephone system may construct its lines over public 
grounds, streets, and highways, subject to control of the 
‘proper municipal authorities, except that no telephone line 
shall be constructed within a city without the consent. of its 


local authorities, as provided by Constitution, Article 10 
Section 3, and subject to Article 6, Section 12, prohibiting 
the legislature from conferring an irrevocable grant to tele- 
phone companies—Missouri River Telephone Company v. 
City of Mitchell, Supreme Court of South Dakota, 110 
Northwesterm, 67. 


MEASURE OF DAMAGES FOR CUTTING OF TREES. 


The measure of damages for the unnecessary cutting of 
trees so as to substantially injure them by a telephone and 
telegraph company, under a grant of the right to construct 
its line over and along premises and trim the trees thereon. 
is the difference between the value of the premises before 
and after the trees were cut and mutilated.— Nichols v. Nez 
York & Pennsylvania Telephone & Telegraph Company, 
Supreme Court of New York, 110 New York Supp. 325. 





CONDITION OF POLE—QUESTION FOR JURY. 

In an action for injuries to a servant by the fall of 2 
telephone pole on which he was required to work, whether 
plaintiff in the exercise of ordinary care knew or should 
have known that the pole was rotten, and therefore assume: 
the risk of injury in ascending the same, held for the jury. 
—Jackson Fibre Company v. Meadows, U. S. Circuit Court 
of Appeals, 159 Federal, rro. 


GRANT TO TELEPHONE COMPANY. 

Where the written grant under which a telephone an! 
telegraph company claimed a right to construct its line over 
and along premises and to cut trees was silent as to the 
precise location of the poles, their height, or the manner o1 
particular place of crossing the premises, it was compe 
tent, as bearing on the matters respecting which the wri 
ting was silent and on the question of the reasonable use 
of the right given, to supply and supplement the grant by 
oral proof of the surrounding circumstances.—Nichols v. 
New York & Pennsylvania Telephone & Telegraph Com- 
pany, Supreme Court of New York, 110 New York Supp.. 
325. 





EXCLUSIVE CONTRACT AGAINST PUBLIC POLICY. 

Defendants, under an agreement of plaintiff to install a 
telephone exchange throughout defendants’ hotel, agreed to 
furnish such accommodation for the appliances, paid a cer 
tain consideration, and gave plaintiff the exclusive right to 
place telephones in the hotel. Held, an entire contract as 
the agreement cannot be apportioned, and, being invalid as 
against public policy because of its exclusive features, in 
that it gave plaintiff the right to maintain an exchange at 
defendants’ expense, the whole contract falls —Central Nex 
York Telephone & Telegraph Company v. Averill, Supreme 
Court of New York, 110 New York Supp., 273. 

CLIMBING ROTTEN POST. 

A foreman and three workmen were sent to transfer tele 
phone wires from a line of condemned posts to a parallel! 
line of new posts. The workman to whom was assigned the 
work of climbing the old posts for detaching the wires was 
duly instructed by the foreman not to climb any post with- 
out having first examined it to ascertain whether it was not 
rotten and unsafe to be climbed. This workman was an 
experienced workman, and as competent as any one to make 
the inspection of the post. He went up a rotten post, which 
fell with him and killed him. The most casual inspection 
would have revealed the condition of the post. In a suit in 
damages against the telephone company for his death, held. 
that the company was not guilty of any negligence, and 
therefore is not liable-—Eigenbrod v. Cumberland Telephone 
& Telegraph Company, Supreme Court of Louisiana, 46 
Southern, 219. 
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(Fourth Installment.] 


HILE the elimination of call-wire conversa- 
tions between the operators and the tele- 
phone using public added very materially 
to the rapidity and efficiency of the Law 
system service, one bad feature of that sys- 
tem remained. That was the absence of 
any kind of supervisory device to enable the 
operators to know when subscribers were 
through talking. It was the rule that the 
party that ordered the connection should 
order disconnection when through, but the 
requirement was more frequently neglected 
than observed; and unless the operators 
“listened in” frequently, two stations were 
liable to be “hung up” and erroneously reported “in use,” 
or “busy,” by operators at other sections of the board. Fre- 
quent occurrences of this character were productive of 
much complaint from our patrons, who soon learned to 
question the yeracity of the operators and the truthfulness 
of their double taps indicating “station busy,” because of 
the frequent assertions of the parties wanted, that their 
telephone had not been in use. Occasionally I was able to 





relieve the operators from such unjust aspersions, by con- 
victing a suibscriber’s employe of having been talking with 
his girl contrary to orders, but it was usually impossible t6~ 
prove eonclusively to the irate subscriber that the operator 


was not really at fault. So a device for the elimination of 
such complaints became exceedingly desirable. 

I, therefore, set my inventive faculties to work to devise 
means for obviating the difficulty. After much thought and 
many experiments I hit upon the idea of using a small 
upright galvanometer, which I saw advertised in electrical 
dealers’ catalogues, to indicate when the subscribers’ tele- 
phones were on or off the switchhooks. One of these gal- 
vanometers was conveniently located at each operator’s po- 
sition on the switchboard, and connected up with a few 
cells of dry battery, one pole to earth and the other to one 
side of the galvanometer, while the other side of the gal- 
vanometer was electrically connected to a normally open 
prong of the operator’s hand plug, which was already in use 
for ringing and listening. As long as the galvanometer 
prong was not connected in any way to earth, the circuit 
would remain open and there would be no flow of current 
through the galvanometer, and consequently no movement 
of the magnetized needle. But the moment the test prong 
of the hand plug was placed in contact with a line thimble, 
or a connecting plug inserted in a line thimble, current 
would flow from the battery through the galvanometer coil 
and test plug over the subscriber’s line, or lines (if two or 
more were connected), in precise conformity with Ohm’s 
law, and the needle of the galvanometer would be de- 
flected accordingly. If there was but little resistance in the 
galvanometer circuit, the needle would be violently de- 
flected to the right or left (according to the polarity of the 
current) to a nearly horizontal position, or at right angles to 
its normal perpendicular position. If on the contrary there 
was considerable resistance in the circuit, the needle would 
move sluggishly and over only a few degrees of the gradu- 
ated scale. When the station telephone was on its hook the 
resistance of the call-bell magnet (about eighty ohms) plus 
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that of the line wire, was the total resistance in the talking 
circuit. But when the much higher resistance of the sec- 
ondary of the induction coil and the coil of the receiver were 
switched into the circuit by the removal of the receiver from 
its hook, the resistance would be so pronouncedly increased 
that the difference would always be graphically and unmis- 
takably indicated by the behavior of the galvanometer 
needle. Before the subscriber removed the telephone to 
answer a call, the galvanometer needle would be deflected 
almost to a horizontal position, but the moment the instru- 
ment was removed from the hook and the resistance of the 
transmitter and receiver switched into circuit thereby, the 
supersensitive needle would at once swing back almost to 
the perpendicular and come to rest only a few degrees from 
the zero of the scale. The amount of the original and sec- 
ondary deflection of the needle would, of course, depend 
upon the length and resistance of the line wire. But by a 
little practice and observation, the operators soon learned 
to interpret the behavior of their galvanometer needles un- 
erringly, regardless of the considerable differences in the 
resistance of lines of varying length and conductivity. This 
device solved the problem, and improved the Law system 
service fully as much as did the more modern central energy 
and pea lamp supervisory system increase the efficiency of 
the old style magneto service with its unreliable “clearing 
out” drops. The necessary use of the call-wires was now 
narrowed down to the mere transmission of orders for con- 
nections, and the subscribers were instructed to signal dis- 
connection by simply replacing the telephone on the hook, 
thereby accomplishing identically the same _ purpose 
achieved by the complicated and expensive central energy 
and supervisory lamp attachments to modern switchboards. 
The application of the galvanometer to the supervision of 
the Law system connections improved and simplified the 
service wonderfully. The responsibility for subscribers be- 
ing “hung up” indefinitely, which was previously divided 
between the subscriber and the operator, was now trans- 
ferred to the operator alone, and when a connection was 
allowed to remain on the board after the telephones had 
been restored to their hooks, even during a brief interval, 
the operator alone was to blame. The knowledge of this 
fact spurred the operators to a more careful performance of 
their duties, and caused them to utilize their spare moments 
in testing existing connections with the galvanometer, so 
that complaints of being “hung up,” formerly so rife, ceased 
almost entirely. So valuable did I esteem this improve- 
ment that I applied for a patent on it, but the first response 
from the patent office contained a reference to a patent that 
had but recently been issued, in which the inventor described 
and claimed the use of a “sensitive relay” to accomplish the 
same purpose. Not a word was said in his specifications 
about a galvanometer, but one of his claims contained the 
phraseology as nearly as I can recall it, “by means of a 
relay or a galvanometer.”” So I concluded it would not pay 
to prosecute the application, and allowed it to go by default. 

When the capacity of the four-sided pyramidal emerg- 
ency board previously mentioned had been reached (it was 
designed for only five hundred lines), a new and more 
elaborate, as well as a much more expensive, multiple board 
was substituted for it, the rapid increase in patronage mak- 
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ing it necessary to resort to that improved feature of switch- 
board design. The new board was, I think, built by the 
Western Electric Company in New York, and was, of 
course, a much handsomer specimen of the cabinet-maker’s 
and brass-finisher’s art than was my home-made, pieced up, 
black walnut structure, but aside from the multiple feature 
which had then become a necessity, it was no more efficient. 

The multiple test. originally applied to the new board was 
the “test wire” device of the Western Electric Company, 
which answered admirably for several years the purpose in- 
tended. After a time, however,’I was advised that the 
Western Electric Company, spurred thereto doubtless by the 
American Bell officials, were on the point of assessing the 
Southern Bell, as well as all other sub-companies using the 
test wire, to the tune of one dollar per annum per subscriber 
for its continued use. The Western Union owners and 
managers of the Southern Bell saw in this move a scheme to 
reduce their profits and add correspondingly to the incomes 
of the Bell capitalists, and they were very naturally on the 
qui vive for a counter-move that would check the contem- 
plated aggression. As the electrical expert of the Southern 
Bell I was appealed to to devise a test that would not in- 
fringe the Western Electric patents, and thus enable the 
Southern Bell to evade the threatened additional taxation. 
A brief consideration of the subject and an examination of 
the several patents that had been issued for multiple switch- 
board devices, assured me that I had been called upon to 
solve a problem of no mean magnitude, and I at first felt 
strongly inclined to decline the task as beyond my limited 
abilities. It looked to me as if every possible variation on 
the test wire had been rung, and that every possible device 
of that character had been already patented, and was then 
owned and controlled by the Western Electric Company ; 
and I came very near advising our people that as far as I 
could see, there was no way to escape from the threatened 
imposition. But after cogitating over the problem a few 
days I finally settled down to the conviction that in order 
to achieve success I would have to abandon all thought of 
any variation on the “test wire” principle, and branch out in 
an entirely new direction. And then I began to think earn- 
estly. During all my leisure moments, which were not nu- 
merous, my mind was engrossed by the one idea. My pride 
had been aroused, and I determined to succeed if such a 
thing were possible. For weeks I “burned the midnight 
oil” in a frantic endeavor to solve the tough problem, but 
for a time I was baffled. I could not for a long time con- 
ceive of a way to accomplish the object without a resort to 
some form of test wire which would bring me in conflict 
with existing patents. But being blessed with a fair share 
of what some one has denominated “stickativeness,” and be- 
lieving that there was a way to do it if I could only think of 
it, I persevered in my determination to find that way. I 
recalled Mr. McCallum’s assertion, as told in my “Railway 
and Telegraph Reminiscences,” that if a man of medium 
brains and ability set his will determinedly to the accom- 
plishment of a specific purpose, and labored diligently and 
intelligently to that end, he would eventually overcome all 
obstacles, and convert the impossible into the possible. So 
enthused did I become, and so determined to accomplish the 
task that had been set me, that sleep for a time almost for- 
sook my pillow. My favorite time for study has always 
been “the witching hours of night.” During the two hours 
between midnight and two a. m., when all the other members 
of the household were “wrapped in the arms of Morpheus,” 
I could always accomplish more and better brain work than 
during any other four hours of the twenty-four. But often 
and again after being engaged with pencil and pad dia- 
graming and figuring until one or two o’clock, I would seek 
my couch tired and discouraged, and after an hour or two of 
fitful slumber would awaken with my brain so fired by am- 
bition to succeed that the drowsy god would desert me en- 
tirely, and in sheer desperation I would arise, light the gas, 
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resume pad and pencil, and spend the remainder of the early 
morning wrestling with the problem, the solution of which 
eluded me so long. Such application deserves success and | 
think I earned it. It was weeks of persistent effort before 
I hit upon a brand new expedient that theory approved, 
and subsequent experiment demonstrated to be feasible. 
My device was applied to the Richmond switchboard in 
1888 and accomplished perfectly the purpose-for which it 
was designed, and successfully evaded the Western Electric 
patents and barred the intended raiding of the Southern 
Bell treasury. It was retained constantly in use till 1892, 
when, the Western Electric Company having abandoned the 
intention of requiring a royalty, the test wire was rein- 
stalled. Just how far my device was responsible for this 
change of attitude on the part of the big manufacturing 
concern I never learned, but some time after its successful 
inauguration I was informed that the request for a device to 
evade the Western Electric patents was made under a mis- 
apprehension of the position assumed by the manufacturing 
company, and that my device did not after all serve to pro- 
tect the interests of the Southern Bell Company, and that 
therefore I did not deserve any compensation for its ex- 
tended use. I applied for a patent on the device in October, 
1888, and it was accorded me in April, 1889. It was in 
response to my respectful application for compensation for 
the use of the device, which has been introduced in the 
Norfolk exchange as weil as several others in the South, 
which I do not now recall, that the value of my invention 
was decried and made little of. However, had it saved the 
company many thousands of dollars, as did my later device, 
the “common return,” it would have doubtless resulted sim- 
ilarly, in a positive rejection of my modest claims. 


Briefly, my multiple test device consisted of a local circuit 
comprising a few cells of gravity or other suitable battery, a 
circuit breaker or rheotome, and the primaries of a number 
of small induction coils (one coil for every pair of con- 
necting rods and plugs), with the secondary of each in- 
duction coil connected to its individual pair of plugs and 
cord. An intermittent or pulsating current being sent 
through the primaries of the induction coils by the action of 
the rheotome, a similar pulsating current was induced in the 
secondaries of the induction coils whenever the two con- 
necting plugs were connected to a closed circuit. As a large 
number of the induction coils, although measuring only a 
small fraction of an ohm each, would have unduly in- 
creased the resistance of the primary circuit, and required a 
considerable number of battery elements to furnish the 
requisite electromotive force, it was found expedient to 
connect the primaries of the induction coils in multiple 
series, or sections. That is, the sections consisting of 
about sixty coils each, were connected to the battery and 
rheotome in multiple, while the individual coils of each 
section were connected in series. 

When a pair of plugs and cords were utilized to connect 
two subscribers’ lines together, the induced current from 
that particular induction coil would find circuit over the two 
wires and through the station apparatus to earth, producing 
in the receivers at each station a faint but fairly audible 
rhythmical tone, closely resembling the ticking of a watch. 
This subdued but continuous ticking did not in the remotest 
degree interfere with satisfactory conversations over the 
wires, although it continued without intermission as long 
as the two wires remained connected by a pair of connect- 
ing plugs and cords equipped with an individual induction 
coil. The moment the two wires were disconnected, how- 
ever, the secondary circuit through the induction coil was 
opened, and the steady beat of the rheotome was entirely 
hushed until the secondary of the coil was again brought 
into play by the same pair of plugs being used for another 
connection. 

Another prong was added to the operator’s hand-plug, 
which was connected to earth through her head receiver. 
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ond case blinking a damp that is already ablaze; neither of 
materially annoys or disturbs the 


Hence when it was desired to know if a given subscriber's 
line was in use on any other section of the board, it was 
only necessary for the operator to place the multiple-test 
prong of her hand-plug on the thimble of the line to be 
tested. If the line was in use, she immediately heard the 
faint but familiar beat of the rheotome through the medium 
of the induction coil connected to the pair of connecting 
cords and plugs by which the subscriber’s wire was con- 
nected with that of another subscriber on another section 
of the board, through a derived circuit extending’ from the 
multiple connections of the other section through her plug 
and head telephone to earth. If not in use, the peculiar 
rhythmical beat of the rheotome was absent, and the oper- 
ator knew at once the condition of the subscriber’s line she 
was testing, and acted accordingly, giving the calling sub- 
scriber the two-tap signal, “busy,” if she heard the multiple 
test indication, or the single-tap signal, “connection made” 
if she did not, completing the connection at the same instant. 

This multiple test device was in successful and satisfac- 
tory use in the Richmond and other exchanges of the South- 
ern Bell Company for about four years, and in conjunction 
with the galvanometer supervisory system and the bell 
signals, greatly simplified and improved the Law system and 
made Richmond the banner exchange as to character of 
service of the Southern Bell Company, if not of the entire 
country. For rapidity of service and the general satisfac 
tion of its patrons, I would at one time have challenged the 
world. But that was prior to the advent of those insidious 
foes to telephony, arc and incandescent electric lighting and 
street railway systems, when grounded circuits were just as 
efficient and satisfactory as metallic circuits for local service. 
and disturbing extraneous currents, save those accompany 
ing thunderstorms, were unknown. 


Right here let me say a few words in defense of the con- 
demned and but little understood Law system, as compared 
with the almost universally adopted magneto, or its latest 
congener, the modern central energy lamp signal system. 
With any of the so-called signal systems it is necessary for 
the telephone user to signal the central office preparatory to 
his request for a connection. Originally, the signal univer- 
sally adopted consisted of electrically operated bells or an- 
nunciator drops located in the central office under the imme- 
diate observation of the operators, which the subscribers had 
to ring or throw by manipulating a voltaic battery push- 
button, or by turning the crank of a magneto generator. 
Early in the history of the telephone the bell and battery 
gave place to the annunciator and magneto, and they were 
finally supplanted by the more expensive and complicated, 
but more attractive and efficient central energy and lamp 
supervisory systems, whereby the user is relieved from the 
necessity of either pressing a button or grinding a crank 
in order to attract the attention of central. The mere act 
of removing the telephone from the hook, which is always 
a necessary preliminary to a telephonic conversation anyway, 
awakens the energy of a common battery located at the 
central office and throws the annunciator drop, or lights the 
signal lamp, thus apprising the attending operator that the 
party to whose line the drop or light is connected, desires her 
immediate attention. She then has to plug into the corre- 
sponding spring-jack, and orally indicate her presence and 
readiness to do his bidding, by the stereotyped “what num- 
ber please,” before the caller can announce his wishes. No 
matter how many other, drops may be down, or how many 
glow lamps may bt aflash and requiring prior attention; no 
matter how tardy the operator may be in responding to his 
call, the subscriber cannot hasten het movements or secure 
her undivided attention until she is ready to accord it. If 
she does not respond to the call for five minutes or more, the 
patron can only (as someone has wittily phrased it) “grind 
the magneto and his teeth” in impotent rage, or frantically 
work the switchhook up and down; in the first place merely 
rattling the armature of a drop already down, or in the sec- 
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which _ proceedings 
operator. 

With the Law system, however, the conditions were quite 
different, and the respective positions of the parties chiefly 
concerned reversed. No preliminary signal was necessary 
to secure the immediate attention of the operator, the patron 
merely placing the receiver to his ear with one hand as usual, 
at the same time depressing with the other hand the call- 
wire lever, thus switching his telephone onto the call-wire 
circuit and placing himself at-once, without any preliminary 
signal whatever, in .the immediate presence and within 
speaking distance of the presiding genius of the switchboard, 
whose head telephone was always and permanently con- 
nected to the call-wire circuits over which she presided. 
Without any .circumlocution whatever, he uttered in his 
transmitter the simple formula containing the number of the 
station he desired to communicate with, followed by the 
monosyllable “on” and the number of the station from which 
he was calling; thus, “1950 on 975.” As each operator had 
connected to her head telephone a series of call wires used 
in common by from fifty to one hundred and fifty stations, 
according to the size of the exchange, is was essential that 
the number of the station calling should be given, as well as 
that of the station wanted. By enunciating the number of 
the station desired, first, and his own number last, the caller 
enabled the operator, to test the line of the station called for, 
while he was completing his order, so that by the time the 
last number, the number of his station, fell from his lips the 
operator, if expert, was ready to signal her response to his 
order, “connection made,” or “line in use,” as the result of 
her momentary test might require. In case the operator was 
slow in responding with her bell signal, the party calling 
could repeat his order indefinitely, with a rising inflection 
of voice as the temperature of his impatience increased, and 
every time, his words and voice, denoting either affected 
calmness or open irritation, would smite the ears of the poor 
operator like an explosion and either incite her to quickened 
activity, or demoralize her utterly. If not an expert she 
would most likely become demoralized and call loudly for 
relief, but if an expert she would in self-defense “ring off” 
the impatient customer out of his turn, in order to rid her- 
self of his importunities and allow her to hear and serve 
other and more patient patrons. As long as the calls are 
shot into her ear seriatim, no matter how rapidly, if experi- 
enced, she would doubtless be equal to the occasion, and one 
listening on her call-wires will hear the “tintinabulation of 
the bells, bells, bells,” in quick and methodical response to 
every order for a connection. It was only, as in the occa- 
sional case when an alarm of fire was loudly sounded and 
everybody was frantic to learn the particulars, and orders 
consequently overlapped and dovetailed into one another, 
that the Law system operator was liable to be rushed be- 
yond her ability. But the signal system operator is placed 
at about the same disadvantage under the same circum- 
stances, only, the rattling of the annunciator armatures or 
the blinking of the pea lamps not inflicting on her any per- 
sonal discomfort, are not nearly so apt to rattle her. 

I will add that the American Bell people once sent one of 
their experts to Richmond to investigate the working of the 
Law system, and I was afterwards told that his report came 
within an ace of causing the American Bell officials to adopt 
that system as the official system of their household. Had 
not some consideration unknown to me caused them to de- 
cide otherwise, there might to-day have been an entirely 
different aspect to the domestic telephone situation, provid- 
ed the diminution in the cost of installment and operation of 
their exchanges thereby secured, had caused an exhibition 
of ereater liberality towards the public. But I seriously 
doubt if it would have had that effect. 

{[Mr. McCluer’s interesting reminiscences will be continued in 
the August Telephony.—Editor.] 














The Flying Voice 


Little box, where the voices start 
Rhythmic throbs in its carbon heart— 
Carbon quarried from burning fire; 
Throbs that thrill o’er a nerve of wire 
Mined and brought from the copper hills, 
Rolled and drawn in the busy mills, 
Sheltered under a silken skin— 

Warp that the worms of China spin. 
Iron sinews from Norway’s shore 

Shaped and forged frqm the rugged ore, 
Sending back to the rhythmic wave 
Double force for the strength it gave. 
Vibrant message of human will, 
Infinitesimal, feeble, still 

Speeding lightly across the land, 

Borne aloft on a metal strand, 

Poles of cedar, naked, tall, 

Roughly torn from the forest wall, 
Guard the path that the message sought-— 
Sentinels of a passing thought. 

Turning in where the line is led, 

Passed again through a copper thread, 
Coiled and whirled on a tiny reel, 
Magnetized on a rod of steel; 

Trembling disc where the forces start 
Rhythmic throbs in its iron heart— 
Throbs that thrill with the current’s play 
And echo the voices of far away. 
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CONSERVATIVE INVESTMENTS 


Public Service Corporation Bonds 


Compared with Municipal Bonds 


By Theodore Gary 


HE general principles, or the basis on which 
bonds are issued by counties, municipali- 
ties, and school districts, and the method of 
providing for the payment and ability to pay 
are not in general unlike those of a public 
service corporation, such as a_ telephone 
company, etc., except the process to be re- 
sorted to in case of default. That the sim- 
ilarity may be more readily seen they are set 
out herewith under common headings: 


ORGANIZATION. 
Municipalities—A city or municipality is 
organized by the majority of the tax-payers 
for the community petitioning the court to 
be incorporated. It may order and declare such community, 
city or town incorporated. 

These proceedings, together with a proclamation of the 
mayor or presiding officer of the newly formed city consti- 
tutes the organization of the city. 

Every action of the corporation is defined and provided 
for by law. The charter of the municipality is the statute 
which authorizes its formation. This organization is per- 
petual. 

Public Service Corporations.—Public service corporations 
may be organized by articles of agreement in writing, re- 
corded in the recorder’s office of the county where organ- 
ized. The state grants the associated parties a charter to be 
a body corporate, with a certain paid up capital. The secre- 
tary of state issues a certificate by authority of the law, 
making the applicants a body corporate. Every action of 
the public service corporation is defined and provided for by 
law. In the case of many telephone companies in Missouri, 
the charter permits them the use of streets, alleys and public 
places, for the distribution of service. The charter of a 
public utility company is based upon the statute which au- 
thorizes its formation. 

A corporation may not be chartered for more than fifty 
years, but may have its existence extended at the expiration 
of that time. 

AUTHORITY FOR BOND ISSUE. 

Municipalities —Acting under the charter, the municipal- 
ity has the right to issue bonds, payable at a certain time 
and place, for various purposes to the limit provided by the 
constitution, generally a certain per cent of the assessed 
valuation all re yperty within its bounds. 

Public Service Corporations.—Acting under the charter 
granted by authority of law, have the right to issue bonds 
and to secure their payment, by mortgaging its property for 
the various purposes of its business, and is limited in the 
issuance of bonds by law, to the amount of its authorized 
stock. 

PROCESS OF ISSUE. 

Municipalities.—In order for a municipality to issue bonds 
for any purpose there first must be some pressing need for 
some public improvement, for which the municipality has 
not the money in hand. When such conditions confront a 
municipal corporation, and the authorities and people vote 
to issue bonds for such a purpose, the governing body is 
then authorized to issue the bonds. 

Public Service Corporations,—When a public service cor- 
poration finds that its business is in need of additional cap- 
ital for extension of its property, business and system it may 


ask its stockholders to vote on the question of whether or 
not an issue of bonds shall be made to furnish money with 
which to make the needed improvements. If the stock- 
holders vote for the issue, the officers of the corporation are 
then authorized to issue bonds to provide funds to furnish 
the service to the general public. 


REGISTRATION. 

Municipalities, —The bonds of all municipalities must be 
registered with the state auditor, who shall certify by en- 
dorsement on the bond that the conditions prescribed by law 
have been complied with, and the conditions of the con- 
tract under which the bond issue was ordered have been 
complied with. 

Public Service Corporations.—The bonds of public serv- 
ice corporations are always registered by a trustee (gener- 
ally some trust company or other large corperation empow- 
ered to do so). The trustee certifies on each bond that it js 
issued in compliance with the terms of the mortgage, and 
is one of the regularly authorized bonds, thus fully protect- 
ing the investor. 

SECURITY FOR THE BOND, 

Municipalities—As security for its bonds the officers of 
the municipal corporation are authorized by law to pledge 
the faith, name and credit of the municipality. Its bonds 
are a promise to pay a certain amount at a certain time. 
No tangible security is pledged as security, nor can there be 
to any appreciable amount, as municipal bodies generally 
own very little real estate or other property, and in Mis- 
souri, the constitution expressly provides that “Private 
property shall not be.taken or sold for the payment of the 
corporate debt of a municipal corporation.” The principal 
security perhaps is that the liability is distributed over the 
tax-paying portion of the community subject to a tax for 
these purposes, which may be levied to pay the interest and 
bonds when due. 

Public Service Corporations.—The officers of the public 
service corporations are authorized by law to issue bonds 
and pledge the faith, good name and credit of the corpora- 
tion, and in addition mortgage and pledge whatever prop- 
erty the corporation has. Generally the value of the prop- 
erty is largely in excess of bonds issued. This is additional 
security, for like the municipality the public service system 
radiates over the community and in reality affects every 
part of that community and adjacent territory, whether 
direct patrons or not, and its business so affects the welfare 
and well being of the community. That amounts to a vol- 
untary pledge of the community it serves, and is paid vol- 
untarily in return for the indispensable service furnished. 

ABILITY TO PAY. 

Municipalities—The municipal corporation is able to pay 
its interest and principal as it becomes due, by virtue of the 
law system which permits assessing property within pre- 
scribed limits and to levy and collect taxes by virtue of its 
charter right, and not because it has tangible property, as- 
sessing and collecting a small amount from a large number 
of people annually, which in a certain city of the third class 
in Missouri, claiming a population of 5,000 the city col- 
lector’s records show to be 1,135 separate and different tax- 
payers. These people constitute the contributors to. this 
municipality from whom the taxes must be collected to pay 
its obligations. This is an enforced payment because, while 
a few may occasionally escape the payment of taxes, the 
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greater mass of the people must and do and expect to pay 
their taxes, unless they give their property away. Gen- 
erally, the tax collector, who is only the agent of the law, is 
the most lenient creditor of all. 

Pubiic Service Corporations.—The public service cor- 
poration is able to pay its obligations and interest by virtue 
of the authority granted to it in its charter, to make a 
charge for the service it renders in practically unlimited ter- 
ritory, it is permitted to collect a voluntary tax upon those 
using its service, and like the municipalities, by making a 
small charge against a large number of people and collect- 
ing annually or oftener, it is able to gather together a sum 
sufficiently large to meet its obligations as they become due, 
which in the same city referred to, an incomplete examina- 
tion of the records of a certain public service corporation 
(Independent telephone company) show more than 300 
more contributors than the city tax list coniains, a distinc- 
tive advantage. This is a voluntary tax, that is, the indi- 
viduals agree to pay for a given service, and to pay for that 
service as the company prescribes, and while there are many 
who do not contribute directly for the service, the ma- 
jority do, and it is almost impossible for anyone to escape, 
for the service is indispensable. Collectors for public serv- 
ice corporations are not so lenient.as the municipal collect- 
ors, and if payments are not,regularly made the service 
is discontinued. Experience showsithat once a customer of 
a public service corporation, for ifistance; a telephone com- 
pany, always a customer, who-voluntarily agrees to continue 
to pay for telephone service, just the. same as he expects 
to pay taxes. 

THE MANAGEMENT, 

Municipalities —The managers.6f the municipal corpora- 
tions are the members of the common: council, or trustees 
and the officers who are elected by the people at their 
municipal elections. ‘These men are business men of the 
community, and while their business is generally prosperous 
and well handled, ordinarily it takes so much of their time 
for their private affairs that they can hardly be expected to 
give to public affairs the amount of thought and time and 
labor that they do to their personal affairs. 

Public Service Corporations.—In this particular the pub- 
lic service corporation has a distinctive advantage over the 
municipal corporation, in that the management in general 
is composed of men who are employed for their particular 
ability in that line and who make it their chief business. 
Hence the business is generally conducted in a systematic 
business way, getting the best returns for a given expendi- 
ture and knowing when and what expenditures are nec- 
essary. 

IN CASE OF DEFAULT. 

Municipalities ——Tax payment is enforced by law, so must 
any default in municipal bonds payments be enforced by 
law, generally at the end of expensive and long drawn out 
litigation, because there is no other method of collecting 
the defaulted municipal obligations, than by going into 
court and bringing mandamus proceedings against the offi- 
cers of the municipality ordering them to levy and collect 
the tax to pay its obligations. And if there should be any 
one of its citizens to delay or oppose such a procedure the 
litigation is more than likely to be of considerable extent. 
Most persons have some definite recollection of some such 
instance. 

Public Service Corporations.—Default in payment of the 
interest or principal of the bonds of the public service cor- 
porations, while very rarely occurring, is met by the en- 
forcement of the claim of the trustee against the property 
directly by immediately taking charge of the property, then 
'v foreclosure, which is an inexpensive procedure requiring 
mly a short time. During such proceedings the bondhold- 
ers have the fullest protection. The enforcement of’ his 
laim is always taken in hand by the trustee who has the 
title to the property, and operates it for the benefit of the 


Selephony- : 


bondholders. Public utility companies never cease to give 
service and produce daily revenue, which the trustee applies 
for the bondholders, all of which gives to the bondholders 
of a public service corporation no trouble. 

INTEREST RATE. 

Municipalities —The: net rate of interest available on 
municipal bonds is rarely more than four per cent, generally 
payable semi-annually. 

Public Service Corporations.—Bonds of public service 
corporations generaily bear a better rate than the municipal 
bond, because these issues are not well understood, rarely 
falling below five per cent and sometimes nearer six per 
cent, payable semi-annually. 

PLACE OF PAYMENT. 

Municipalities —Municipal bonds are generally made pav- 
able at either the office of the treasurer of the municipality, 
or some large financial institution which is a member of 
the clearing house in some central town, or both. This 
facilitates the collection of interest and principal when due, 
as interest coupons may be deposited in your local bank, the 
same as a check, and collected in a regular order of busi- 
ness. 

Public Service Corporations.—Public service bonds are 
payable at some large financial institution, more likely than 
not, in some clearing house center, and the interest coupons 
of these bonds are very readily and inexpensively collected, 
being treated the same as checks in the ordinary course of 
business, 

REGULARITY OF INTEREST PAYMENT. 

Municipalities —Municipal bond interest should be regu- 
larly paid, as the municipality levies a tax sufficiently large 
to meet the interest and more, until the next tax collection, 
and the money should be on hand, even before it is due, for 
the interest. 

Public Service Corporations.—Public service corporations 
collect their allotments at shorter intervals ordinarily than 
a municipality. They are always so situated that they are 
in a position to pay their interest with clock-work regularity 
and frequently have the interest money on hand long before 
it is due. 

A SAFE INVESTMENT. 

Either one of the above corporated bonds ordinarily make 
a safe investment for funds. These comparisons apply to 
the class only. There is a possibility of bad issues in either 
class. All issues in both classes are subject to the usual 
investigations as to the authority of the issuing body, legal- 
ity, ability to pay, and other requirement of bond issues. It 
lies with the investor whether he is willing to take four per 
cent or less, or nearer six per cent. He is equally as sure of 
his interest and principal on one side as on the other. Very 
few municipalities have defaulted their interest obligations, 
and fully as few or less public service corporations have 
suffered their obligations to default. When it is considered 
that there are many times the investment in public service 
corporation bonds than there are in municipal bonds, the 
comparison is in favor of the public utility bonds. 

Both are absolutely safe. 





KANSAS PROSPERITY. 


W HILE rumors of hard times are going the rounds, it is 

interesting to observe the reports of the Independent 
operating telephone companies. Most of these concerns, 
and their subscribers, probably have not been apprised of 
the fact that “business is dull.” 

The Topeka Independent Telephone Company of Topeka, 
Kansas, has just issued a supplement to its directory con- 
taining over six hundred names, the largest ever issued in 
the history of the company. More telephones were in- 
stalled during the months of April and May than ever dur- 
ing the same period of time, making a new record for this 
company. 
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By W.H.Graff 


THREE-SECTION NON-MULTIPLE ERICSSON 
SWITCHBOARD FOR BRISTOL, TENN. 
HE L. M. Ericsson Telephone Manufacturing Com- 
pany, Buffalo, New York, has recently installed three 
sections of type “B” switchboard in the new exchange of the 
Bristol Telephone Company, Bristol, Tenn. This switch- 
board was purchased to take care of the company’s metallic 
lines and to replace two sections of Ericsson indicator jack 
switchboard, which the Bristol company intends to install 
and use at its branch exchange in Johnson City, Tenn. As 
will be noticed in the accompanying illustration, the sections 
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The incoming call is indicated by a small white thimble 
protruding from the face of the board. The operator to 
answer the call inserts the plug in the thimble, at the same 
time restoring the signal to its normal position. The line 
signal cannot be restored by any means except by the inser- 
tion of the plug. For this reason every call coming in on 
the board must be answered. 

The Ericsson boards are particularly designed to give 
very rapid service. This is furthered by the indicator jacks 
and other automatic features, among which is a device in 
connection with the cord circuit, by which the clear-out 
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are so closely joined together as to form apparently one 
single section. 


The Bristol company handles its business in a unique 


manner, two classes of service being maintained, namely, 
grounded line service, which is handled from the old board, 
and metallic, which is to be handled exclusively from the 
new Ericsson sections. Different rates are charged for the 
two classes of service, and particular stress is laid on giving 
\-I service to the metallic line subscribers. The three 
Ericsson type “B” sections are equipped with the Ericsson 
indicator jack, a combination jack and drop. This type of 
line signal occupies practically one-half the space ordinarily 
alloted to a drop. This feature shortens the reach ma- 
terially and enables the operator to conveniently handle twice 
as many lines on the Ericsson board as on other boards. 
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section non-multiple switchboard for Bristoi, Tenn. 


drops are automatically restored when the operator takes 
down the connection. In the trunking circuits between the 
new switchboard and the old board Ericsson repeating coils, 
or transformers, are provided. A very advantageous feat- 
ure of these coils is their equal efficiency both for ringing 
and talking, making it possible for an operator on either 
board to ring through to a subscriber on the other board. 
In order to facilitate the operation of these trunks, order 
wire keys are provided in each section, connecting the oper- 
ator on the metallic board with each operator on the ground 
board. Each operator is provided with an Ericsson breast- 
plate transmitter and head receiver. At the right of the op- 
erator is mounted the hand generator, with the crank pro- 
truding below the key shelf. 

Telephone companies interested in similar equipments 
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will be gladly furnished with any information desired and 
photographs of this board: A postal request will receive 
immediate attention. 





A NEW RELAY. 


i hee Stromberg-Carison Telephone Manufacturing Com- 
pany has recently placed upon the market a new type 
of relay, designed especially for use on systems operating 
with a twenty-volt battery potential. Though quite similar 
in general design to the standard relay of that company, 
which has received much favorable criticism throughout 
the operating field, the new relay embodies several fea- 
tures worthy of attention. The magnetic circuit is com- 
posed wholly of the best quality of Norway iron, the new 
design permitting all parts but the core to be punched out 
instead of milled, thereby considerably lessening the expense 
of manufacture, with no sacrifice of efficiency. As in the 
previous type, the armature is suspended at one end from 
a pivot piece below the relay coil, and at the other by a 
small bolt extending up through the heel iron. When en- 
ergized the armature approaches the heel iron, but metallic 
contact between the two, with the possible freezing evil, is 
prevented by a small brass washer slipped over the pre- 
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The illustration to the right shows the new relay as 
adapted to the standard multiple central energy cord circuit 
used by the Stromberg-Carlson Telephone Manufacturing 
Company. These relays are mounted, as has been the prac- 
tice of that company, under aluminum relay casings—a cas- 
ing which besides being a perfect shield against dust and 
cross talk, is extremely light and will not corrode. Owing 
to the lightness and compact form of this relay it is espe- 
cially desirable for mounting in switchboard cabinets, where 
room and weight are a factor, and as it is sold at a figure 
somewhat below the former type, a considerable demand 
for the new product is expected. 

Although designed especially for use on twenty-volt sys- 
tems, this new relay may be used with systems using battery 
of forty volts, though the type of heavier construction is 
somewhat to be preferred for the higher voltage. 





AN ECONOMICAL ALL-METAL CABLE HANGER. 


oo demand among telephone construction engineers 
for a cheap and effective all-metal cable hanger has 
been so constant that the efforts of many inventors have 
been spurred to the evolution of such a device, with the re- 
sult that a great many have been patented. The American 





New Stromberg relay. 


viously mentioned bolt. The adjustment of the relay is 
also secured by means of this bolt into the armature and 
a lock nut on its under side. Motion is transmitted to the 
german silver springs mounted on a bridge above the relav 
coil by means of a light brass yoke extending upward from 
the armature. In order to gain increased sensitiveness on 
the twenty-volt systems, the relay springs and also the ar- 
mature are made somewhat lighter than in the former types. 
The contacts as usual are of platinum. 

A new feature embodied in this relay is the type of ter- 
minal, which consists of a flexible, though substantial, brass 
punching drilled and tinned at the end for the reception of 
the relay leads, while at the other the relay winding is 
brought through a hole before being soldered to the ter- 
minal, thus precluding any possibility of the wire slipping 
loose and perhaps shorting on the frame when a soldering 
iron is applied. With this flexible terminal breakage of the 
rubber spool heads from twists or wrenches on former is 
not to be feared. As may be seen from the illustrations, 
this type of relay is very readily adapted to any combina- 
tion of contacts which might be desired, the 11o-D relay 
at the left showing the one perhaps most commonly used, 
making one contact when energized, and employed as a 
line relay on non-multiple central energv lamp line systems. 


greatly in excess of any strain to which a cable clip can be 


Cable Clip Company of 39 East 42nd street, New York, 
New York, manufacturers of all-metal cable hangers, and 
whose patents embrace a wide range of tried and effective 
devices for the safe and secure hanging of over-head cables, 
has secured control, it is claimed, of the strongest and best 
low-priced all-metal cable hanger which has, up to this time, 
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American economic cable clip. 


appeared on the market. It is the Economic cable clip, 
which has been in use for the past three years, and its prac- 
tical value and efficiency are amply testified to and demon- 
strated by constant users. 

The Economic cable clip is furnished in three sizes—for 
small, medium and large sized cables. The strength is 
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subjected, and the mechanical construction of the device 
causes it, when applied, to retain a lock-hold on the mes- 
senger wire, effectually preventing creeping, which is one 
of the annoying features of cable hangers. It can be de- 


tached and used again without deterioration. Testimonials 
as to the cheapness, durability, effectiveness, ease of appli- 
cation and consequent reduced cost of cable line construc- 
tion, by the use of the Economic clip will be furnished with 
samples for inspection upon request. 


THE MOORE CALENDAR FOR SUMMER. 
UMMER is here, ushered in by the artistic calendar 
study selected for the month of July by Alfred F. 
Moore of Philadelphia, for the telephone trade. From 
appearances it will probably create a grand _ fu- 
rore. The usual interesting Moore talk accompanies this 

picturesque cal- 
mam) endar as follows: 

“We  manufac- 
ture green silk 
covered cords 

complete with 

terminals or 
loops in many 
styles. Desk stand 
cords, receiver 
cords, head re- 
ceivercords, 
transmitter cords, 

s witc hboard 
transmitter cords. 

Every detail re- 

lating to the con- 

struction and fin- 

ish of the cords 

is under the con- 

stant supervision 

of skilled and ex- 

iperienced em- 

ployes. 

“No imperfect 

or defective ma- 

terial ever reaches our shipping department, for each indi- 

vidual cord is examined and tested before it is available for 

orders 

“If you prefer to buy the cordage in long lengths, it can 
be supplied this way. 

“Will you not try some 

have an order to acer” 
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of our cords the next time you 


MAIN MAGNETO TELEPHONE. 


4 Be HE Main magneto telephone, as herewith illustrated, is 

-laimed to be convenient, reliable and efficient. Ac- 
cessibility of its parts is perhaps the most noteworthy fea- 
ture. 

The ringing device is carefully 
of the best stock obtainable. The cores are Norway iron, 
carefully annealed and silk wound. They are extremely 
sensitive and their adjustment is very simple, being obtained 
by the turning of a single screw. The induction coil is 


constructed and made 
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mounted in the most accessible position possible and all 
wires leading to it may readily be inspected. The coil can 
be instantly removed by simply pressing down on a spring 
and lifting the coil upward at one end. It is replaced by 
inserting the terminal studs in the improved connectors, 
where it can readily be pressed back into place. 

The Main generator is said to be scientifically designed. 
A new patent armature is one of its distinctive features. 
Instead of passing the shaft through the center of the arma- 
ture, it is braced to heavy brass washers at either end. 
These brass washers in turn are fastened securely to the 
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shaft. This method increases the space for windings, thus 
producing a stronger generator and eliminating all short 
circuits. The armature is laminated, which insures the 
highest degree of permeability, interchangeability and ac- 
curacy in the bearings of the completed armature. 

These telephones, it is said, will render good and effi- 
cient service indefinitely, with practically no expense for 
maintenance on account of the ready accessibility of its parts 
and because of its electrical construction. 

Interested parties are requested to write Murray E. 
Delaware, O., for further particulars. 


Main, 





FOR DISTRIBUTING TELEPHONE WIRES. 
HE Star Expansion Bolt Company’s new triple coated 
enameled bridle rings are examples of excellent work- 
manship. The practical form is such that while the wires 


New Star enameled bridle ring. 


are quickly and easily inserted, they cannot become dis- 
placed by any action of wind or strain. The rings are made 
of the best steel wire and are thoroughly covered by three 
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separate coats of tough. glass enamel. This affords a 
smooth, flawless surface, which not only prevents any 
chafing or wearing of the wires, but also gives double assur- 
rance of perfect insulation at all times. 

Star enameled bridle rings are made in seven different 
styles, A, B, C, D, E, F and G—varying from five-eighths 
to one and five-eighths inches eye diameters—shanks of 
divers lengths. The same styles may also be had in bright 
steel, galvanized, japanned, and when desired in brass. 
When used in brick or stone, the bridle rings become per- 
manent fixtures by using Star expansion anchors. Cata- 
logues and samples may be had upon direct application to 
the Star Expansion Bolt Company at Bayonne, N. J., by 
mentioning TELEPHONY. 


NEW BISSELL CAN TOP. 
T= F. Bissell Company, Toledo, Ohio, has just brought 


on the market a new can top which it is said has met 
with instant approval. 
This is due not only on 
account of its simplicity 
and compactness of de- 
sign, but to its extreme- 
ly low cost of mainte- 
nance. The fact that Se- 
curity enclosed high ten- 
sion fuses, which can be 
purchased at an _ ex- 
tremely low price, are 
used with this terminal 
makes a most impressive 
argument with the man 
who looks ahead. For 
no one thing today re- 
ceives greater or closer 
attention from the suc- 
cessful telephone man- 
ager than the ways and 
means of keeping 
down the terminal maintenance cost, and not. until 
the advent of the Security fuse was any radical 
step taken towards reducing this important item of ex- 
pense. The Security high tension can top has an all-rub- 
ber insulation, and the manufacturers naturally lay great 
stress on this point. Contacts are heavy machine screws 
with hexagon nut for both spider wire and pothead wire 
connections. The spring contacts form an easy fuse ad- 
justment, as well as providing a large area of contact serv- 
ice. The can top is furnished with or without pothead 
and with carbon or Western Union lightning arresters, as 
may be desired. 

As a matter of interest the Bissell Company advise 
that the Western Union arrester seems to be coming into 
its own, being preferred by many. It secures results and 
does away with the large expense of trouble shooting, which 
is due to the dust deposit invariably found between the 
carbons, which results in a permanently grounded line, even 
when the fuse holds. It has been stated that 80 per cent of 
ordinary exchange trouble is found in the carbon blocks and 
bridle wires, and if this is true, it explains the tendency of 
the engineers to eliminate the blocks and to return to earlier 
methods. 








Bissell can top. 





BUSINESS IMPROVING, SAYS FRANK B. COOK. 


Fearne B. COOK of 242 West Lake street, Chicago, is 
supplying his self-welding wire joint to the Department 
of the Interior, to be used in the construction of the govern- 
ment transmission lines now being installed in connection 
with the reclamation work in the northwest and southwest, 
which fact is claimed to show the adaptability of the Cook 
wire joint to the severe conditions this particular work pre- 
sents. His initial order was for the larger size copper 
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joints, as follows: 83000 C. M. 6 strand cable; 26250 C. M. 
3 strand cable; 41240 C. M. 3 strand cable. The use of 
connectors or wire joints with these large sizes of wire or 
cable is an entirely new departure in the construction of 
transmission lines and the approval of the United States 
government is unquestionable evidence of their success. 
Mr. Cook says that no more exacting tests could be con- 
ceived than they are here called upon to stand. The 
reclamation service is also using both iron and copper joints 
in 10 and 12 gauges in the construction of its telephone 
lines. Mr. Cook is prepared to furnish his joint in all sizes 
up to No. oooo and in the larger sizes he can furnish them 
for either solid or stranded wire. He also says that he has 
just closed a contract to supply the Cook self-welding wire 
joint to the Manitoba government. 

To demonstrate that business is improving Mr. Cook 
gives the following as a few of his recent sales: 

SWITCHBOARD PROTECTORS. 


Cpmetee:: BEG: iicnss kes cce 200 No. 8-1 
Edmonton, Canada ...... 1400 No. 10 500 extra frame 
Strathcona, Canada ...... 700 No. 10 
Se 0 A aa 1000 No. 10 
Lewiston, Mo. ........... 200 No. 10 
ME FERS oc css Lis > se 1000 No. 10 
Se Temes. Mo... J .n20.>- 200 No. 10 
Fairbury, Nebr. .......... 1000 No. 10 
Alliance, Nebr. .......... 800 No. 10 
Berkeley, Calif. .......... 4000 No. 10 
Rochester, N. Y........... 8000 No, 10 
Guaymas, Mex. .......... 300 No. 10 
West Plaines, Mo........ 500 No. 10 
Pate, GONE, oka bo es os 200 ~=No. 8-1 
Manchester, England...... 120 No. 20 


CABLE PROTECTION. 
Omaha heads the list with 400 type S-8, which is the new Cook 
protected porcelain terminal. 


Brantford, Canada ............: 160 T-22, 24 S-6, 21 J. B. & S-6 
Summerville, Pa. .:........5.... 16 S-6 
Ottumwa; TOWER iis siciicn cwvidises 14 S,M. 
EE es ls 4 a's oii Sess 30 S-6 
I n eeeess pevepcccecs 6 J. B. & S-6 
Green’ Castle, Inde’: |... ede. 21 Jj. B. & S-6 
Ft. Dodge, ‘lowa................ 12 M-4, 13 S-6 
EAEROE. TOMRs, chive s0'so's ss ceyaved 6 S6,2J.B.2J. B. & S-6 
ES ie TITER Oy 6 T. M. 
Rh ON i acre aaa 25 S-6 
a SS SA ae 19 T-4 
Emporia, Kans. Be) eat) ee ae 7 Jj. B. & S-6, 1 S-6 
NR IMs as 4 n'y «hia. b-0 e's S04 i oe ae? 
I i as ais ace 6 S-6, 2 M-4,2 J. B. & S-6 
IE IG, 6 oe seb ¥ ees oes on 6's 1 S.M.1jJ.B.&S.M 
Wert bee See ee: 5 J. B. & S-6, 2 S46 
Bie AS 6 adie ISIS 2 J.B. & S-6 
PION (AE acid see acess 4 M. 
Se SRS 55's conn hd 6 > 2 J.B. & S-6 
Arkadelphia, Ark. .............. 8 S-6,6 J. B. & S-6 
WI sek cc eee ee 22 T-7 
SS re eee 3 J.B. & S-6, 1 S-6 
pe 6 S-6 
Webster City, Iowa............. 30 S-6 

SUB STATION PROTECTORS 
a ee ae 1000 B-7 
oD 1000 _B-7 
COO A as. ik eases coe 500 B-7 
Warrensburg, Mo. ............. 500 B-7 
GO SE I ee 500 B-7 
ESS Ee 25 Oe 100 B-7 


All of which, says Mr. Cook, seems to indicate that busi- 
ness is picking up in all parts of the country and the outlook 
is very bright. 


THE POSITION OF THE READING STANDARD 
COMPANY WITH RESPECT TO MOTOR- 
CYCLE RACES. 

Cee trials of motorcycles showing the good 

and bad points of different makes of machines are 
beneficial not only to the purchasing public, but to the 
manufacturers, as they tend to the attainment of the high- 
est state of excellence in the art. But the races having for 
their purpose the displaying of mechanical monstrosities in 
which every other quality is sacrificed to showing the speed 
attainable under the manipulation of professional riders are 
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a very different thing, and we think it proper to state ex- 
plicitly that the Reading Standard company, Reading, Pa., 
is not a manufacturer of professional racing machines. The 
name “Reading Standard” was adopted deliberately to ex- 
press the idea that the machines manufacturetl by the com- 
pany should be standard in every essential respect—stand- 
ard as to speed on the public roads ; standard ds to economy ; 
as to safety and endurance, and standard as to general ef- 
ficiency. 

If the company were to undertake to compete in the 


manufacture of professional racing machines it would give 
a good account of itself, it is claimed, because it is far 
easier to make a machine in which everything is subordi- 
nated to speed than to make a machine in which all the 
essential elements of goodness are found in well-balanced 
proportions. The company is not only willing, it is said, 
but eager to compete with any and all manufacturers of 
motorcycles in the world on the basis of an everyday ma- 
chine selected at random from stock. The Reading Stand- 
ard asserts with confidence that, tried by the sound and 
sensible tests above specified, it has a machine that will 
stand up against the best stock machine produced in the 
world. 





THE RAPID COMPUTER. 

T was not very long ago that the adding machine was a 

plaything, like the primitive typewriter. It was looked 
upon as a curiosity and no one was bold enough to prophesy 
that the time would come when one or more adding ma- 
chines would be found in practically every office. Now cal- 
culating machines, simple or complex, are in such genera! 
use to-day that their necessity and utility are unquestioned. 
This is because Of their time-saving characteristics, their ac- 
curacy, and the removal of mental effort on the part of the 
operator. Adding machines are known as listing or non- 
listing. The former print the figures as registered, while 
the latter simply accumulate amounts, the totals being 
shown through a window. 

Among the better-known 
non-listing machines is the 
“Rapid Computer,” which is 
small and inexpensive, yet 
splendidly made. 

The size of the computer 
makes it especially attractive. 
It can be readily held in one 
hand while in use, or it can 
be placed on the desk, book 
or blank with figures, while 
the items are being register- 
ed. It is often inconvenient to 
carry the records or vouchers 
to the adding machine, and 
the computer being imme- 
diately on the work, does not 
necessitate this. The com- 
puter will subtract, multiply 
and divide, as well as add; 
although the latter operation 
is quicker than the others, the 
same being true with all cal- 
culating machires, unless considerable adding is. done 
thereby keeping in practice. Adding machine accuracy is 


The Rapid Computer. 
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better than the other kind because the machine is tireless 
and nerveiess, does not suffer from the weather, lack of 
sleep, or indigestion and is, in short, absolutely mechanical. 

An adding machine should be 100 per cent correct. It will 
correctly add amounts to $9,999,999.99. At all times it will 
show the total in the machine, and it can be instantly cleared 
and reset to o. It is strongly made of tool steel and hard 


Rapid Computer with stand. 


brass, and is of simple construction, free: from numerous 
cams, springs, levers, crank arms, etc., which, while neces- 
sary in a listing machine, are not at all so in one where 
the printing of figures is not necessary. 

This little machine is sold by the Rapid Computer Com- 
pany, Tribune Bldg., Chicago, for $25.00. Figures 1 and 2 
show the size of the computer, and the stand. When the 
latter is desired a small:additional charge is made. 





IRONITE COPYRIGHT. 
ef. Durant Electric Supplies Company, 58 Fifth avenue, 


Chicago, is serving notice that it has secured U. S. 
letters patent on Ironite, its duplex wire. The company 
is calling the attention of the telephone trade to the fact 
that some jobbers are putting out unsatisfactory substi- 
tutes for this wire, and are furnishing these substitutes even 
when Ironite is definitely specified. The Durant Electric 


Supplies Company announces its intention to protect this 
copyright by any means necessary and will prosecute in- 
fringers. Exchange managers are warned to see that the 
trademark name Ironite is on the tag attached to every coil 
of this wire, and are requested to notify the company if the 
name is used on any substitutes which may be furnished to 
them on orders calling for Ironite. 





A PACK OF PLAYING CARDS FREE. 

HE Central Telephone & Electric Company of St. Louis, 

Mo., is prepared to supply telephone companies 
throughout the central, western and southwestern states 
with a complete line of high grade telephone apparatus and 
construction supplies. This well known company’s list em- 
braces everything required for the complete construction 
and maintenance of an up-to-date telephone system. The 
Central is one of the oldest and most popular telephone 
concerns in the country and its officers and employes have 
the benefit of the very best and most thorough experience. 
The concern is especiaily well known for its prompt and 
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careful shipments—an item which is always appreciated 
by the telephone public. During the month of July every 
telephone company which writes the Central for prices 
will receive a pack of three color shield emblem playing 
cards. Our readers are requested to avail themselves of 
this offer and secure a pack of playing cards. 





ALL STEEL LOCKERS. 

|? has been three years since the quartermaster general’s 

department of the army decided to discard the wood 
locker equipment then in use at army posts and install lock- 
ers made of steel. Since that decision was arrived at and 
carried into effect, posts all over the United States and 
Alaska, in Porto Rico, Honolulu and the Philippines, have 
been fitted with the army type of “allsteel” locker, as de- 
signed and manufactured by the General.Fireproofing Cum- 
pany of Youngstown, Ohio. This type, which is said to 
be a representative of the highest development of the steel 
locker, was adopted.as the standard. atimy locker on the 





General Fireproofing Company's all steel locker. 


unanimous recommendation of the board of officers who ex- 
amined the samples submitted in competition by eight or 
ten manufacturers. Some idea of the extent of the use 
of allsteel lockers in the army may be gained when it 
is said that in the last three years the General Fireproofing 
Company has manufactured 18,750 on contract for the 
war department. Allsteel lockers are built entirely of 
sheet steel, ventilated or expanded metal. The finish is en- 
amel, which is baked on the steel at very high tempera- 
ture, so that it cannot flake off. A notable installation of 
allsteel lockers is in the public schools of New York and 
the jewelry house of Tiffany & Co., New York, is equipped 
throughout with the General Fireproofing Company’s lock- 
ers. The company has an extensive plant at Youngstown, 
where it manufactures not only lockers, but desks, tables, 
all manner of cabinets and general office, bank, library and 
vault equipment, entirely of steel. The plant is equipped 
with modern machinery, operated by skilled workmen. 


AN IMPROVED OPERATOR’S RECEIVER. 
N UMEROUS interesting mechanical features are incor- 
porated in the reconstructed bi-polar operator's re- 
ceiver, as furnished by the Stromberg-Carlson company of 





Figure 1. 


Rochester, N. Y., under code number 15-A. The operator’s 
receiver is a piece of exchange apparatus which is freely 
talked about, usually by means of a complaint, owing to 
the fact that the operator’s viewpoint has not always been 
taken into consideration in designing an instrument intended 
entirely for her use. By way of two illustrations accompa- 
nying this article, the features herein mentioned can readily 
be seen. In reconstructing this receiver, the fundamenta! 
principle of having the punched metal shell form, in con- 
nection with the poles of the wound coils, a complete mag 
netic circuit, is still maintained. The maximum cross-sec- 
tional area gained in having the shell form a part of the 
magnetic circuit produces a receiver of great efficiency. 
Since the vibrating diaphragm rests directly on the periph- 
ery of the shell, it is necessary to make the main diaphragm 
of a non-magnetic material (in this case aluminum), and 
fasten upon it an auxiliary diaphragm of tinned sheet iron. 
The magnetic coils are balance wound, each to a resistance 
of 50 ohms, using No. 32 B. & S. strand,, single silk cov- 
ered, tinned copper wire and No. 38 B. & S. 5-strand, single 
silk covered copper wire, the two coils connected in series, 
making a total resistance of 100 ohms. 

The illustration of the assembled receiver and headband, 
as shown in Figure 1, shows no exposed binding posts, and 
reveals the aperture for the operator’s cord. This is a fea 
ture which operators will appreciate, as there are no sharp 
cornered parts exposed that, can become entangled in the 
operator’s hair. The headband bracket has been plainly de- 
signed and doubly strengthened. It is fastened by blind- 
headed screws. Inside of the shell, as in Figure 2, of the 
disassembled receiver, are terminal posts for receiving the 





Figure 2. 


two conductors of the operator’s cord, which is firmly held 
in place by a clamping bar with a hole at either end for 
the conductors of the cord. The rubber ear cap is modeled 
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after lines which meet with the best satisfaction of general 
users. Its surface is free from any markings which are 
liable to irritate the operator’s ear. The Stromberg-Carlson 
company has been furnishing this receiver for three or four 
months. 





AMERICAN NO. 7oo AERIAL ARRESTER. 
o 2 HE No. 700 American protector is designed to be used 

on the line wire, near the pole or at any other con- 
venient place. The No. 700 arrester is constructed with a 
rod of carbon passing through a brass shell. The carbon 
rod is insulated from the brass shell at each end by a porce- 
lain or hard rubber cap. The two end caps are held on the 
shell by a long brass screw which passes through the center 
of the carbon rod. Under the head of this screw a large, 
stiff Fahnestock clip is soldered. On the brass shell two 
similar large Fahnestock clips are fastened. In service the 
line wire passes through the two Fahnestock clips mounted 
on the brass shell, and the ground wire is fastened to the 
end clip which is soldered to the long brass screw. The 
Fahnestock clips are so made that the line wire does not 
have to be cut when installing the protector. Principle of 
operation is as follows: Lightning currents coming upon 
the line wire and reaching the arrester flow through the 
two line caps mounted upon the brass shell. Inside this 
shell is the carbon rod, its outside surface being very close 
to the inside surface of the brass shell. The lightning 
jumps across the small air gap from the brass shell to the 
carbon ground rod and thence flows off harmlessly to the 
earth through the end clip and the ground wire. 

The No. 700 arrester is self-cleaning; that is, the accu- 
mulation of carbon dust due to arcs is prevented by the 
employment of vents on the bottom of the brass shell 
through which any carbon dust is sifted out as the arrester 
swings upon the line wire. 

The advantages claimed for this unique arrester are as 
follows: The No. 700 arrester is the only aerial line pro- 
tector which can be attached to the line wire without cut- 
ting it. It is the only aerial arrester made which uses 
Fahnestock clips. The ground rod is made of carbon in- 
stead of metal and welding or melting together during an 
arc is impossible. The brass shell and carbon rod are 5% 
inches long, giving a large discharge surface for lightning. 
All parts are rust-proof, no iron or steel is used. The No. 


New American No. 700 aerial arrester. 


700 protector can very easily be detached from the line wire 
for inspection, without disturbing or cutting the wire. The 
arrester is automatically self-cleaning. Any dust that ac- 
crues by reason of a lightning discharge is sifted out 
through the vents in the shell by the swinging of the line 
wire. All that is necessary in installing a No. 700 pro- 
tector is to put the arrester in a horizontal position and snap 
the clips over the line and ground wire. The No. 700 is 
made by the American Electric Fuse Company, Muskegon, 
Mich. 
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THE DUPLEX TELEPHONE. 


T HE problem of secret service or party lines has always 
been a serious question, and many attempts have been 
made to solve it, many of which have had serious objections 
and for various reasons have proved impracticable when ap- 
plied to the average country party line. The “Duplex” 
(patented) telephone, made by the Long Distance Tele- 
phone Manufacturing Company of South Bend, Ind., solves 
this problem, it is claimed, to the entire satisfaction of the 
large majority of such lines. This instrument is so made 
that the use of push buttons and relays is entirely elimi- 


New Long. Distance’s patented duplex. telephone. 


nated, thus doing away with’ the objection heretofore em- 
bodied in many makes of instruments which have attempted 
to give secret service on this class of lines. 

When the subscriber turns his generator crank backward 
he signals the switchboard, but does not signal the other 
subscribers on his line. When he turns his crank forward 
he rings the bells of other subscribers on his line, but does 
not signal the switchboard. When the switchboard is sig- 
naled the bells of the subscribers on the line do not receive 
the “single tap” which is always characterized on lines 
equipped with the old-time two-current generator and push 
button instruments, and which has always been a serious ob- 
jection to this class of instruments. The “Duplex” can be 
used on grounded or metallic circuit party lines and in con- 
junction with other makes of instruments which are not 
equipped for secret calling, and still will signal the switch- 
board secretly. The manufacturers report a heavy demand 
for this instrument. 





A NEW TELEPHONE CONDENSER. 

F. MANSBRIDGE, of South Croyden, England, 
- is visiting the United States in connection with the 
marketing of a new condenser of his invention. While this 
device as manufactured for use in telephone and telegraph 
circuits, is quite similar in many ways to the ordinary tin- 
foil and paper condenser, certain structural methods em- 

ployed form the basis for some remarkable claims. 
In forming his condenser, Mr. Mansbridge employs pa- 
per coated with a special metallic paste. A great saving in 
cost, simplicity of manufacture, and size and weight for a 


. given capacity, are said to be one result of this process. 


But perhaps the most interesting feature of the condenser 
is its so-called self-healing or punctureless quality. It is 
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claimed that a pin thrust through its leaves will not dis- 
charge it, nor will lightning short circuit it. The explana- 
tion offered by the inventor is that the metallic coating is 
extremely thin, and immediately fuses and burns away from 
the point of puncture, leaving the condenser practically 
intact. 

Mr. Mansbridge reports that he has met with substantial 
encouragement on his trip, two large telephone manufac- 
turers in this country having adopted his device, and others 
preparing to do so; while throughout Europe and Great 
Britain it has already become a standard article. 

Mr. Mansbridge’s home address is St. Margaret’s, Sand- 
erstead, South, Croyden, England. 





HALLETT’S NEW CATALOGUE. 


f HE Hallett Iron Works of Chicago, Ill, has recently 
issued a new catalogue of the regular pole line con- 
struction material which it manufactures. This catalogue 
is neatly arranged and contains interesting information con- 
cerning such well-known Hallett specialties as its specially 
designed capstans, cable reel wheels and steel line cars, guy 
anchor plates and many others. 

The Hallett No. 4 pole seat, one of the articles made bv 
this company, consists of an angle iron frame with two 





The Hallett No. 4 pole seat. 


angle iron braces running from the frame to the pole, so 
placed that there is no danger of the frame tipping if an 
excessive weight is put on one side of the seat. It has a 
creosoted board seat, six by twenty-four inches in size, 
which is comfortable for linemen to sit on while at work. 

The angle iron used in this seat is strong enough to hold 
up several times the weight it is ever likely to be called 
upon to bear when in use on the pole. 





A SMALL SAMPLE. 


T may not always be creditable to send a small sample, 
but the sample recently received by TELEPHONY from 
the Elwood Ivins Tube Works, Oak Lane Station, Phila- 
delphia, Pa., is certainly a credit to that firm’s ability in the 
manufacture of high grade tool steel. This sample re- 
ferred to is no larger than the ordinary needle, but never- 
theless is a perfect tube throughout its entire length of 
three inches, and the manufacturers advise us that this short 
section was cut from a perfect coil 75 feet in length. The 
Elwood Ivins firms announces that it is prepared to make 
this tubing accurate to one-thousandth part of an inch. Such 
articles are employed in the manufacture of hypodermic 
needles. The same concern is widely known throughout 
the telephone field for its manufacture of platinum, plate 
steel tubing, platinoid wire, etc. Its advertisement will be 
found regularly in TELEPHONY. 
Any one interested in such products is requested to ad- 
dress the firm as above given. 





TRADE NOTES. 


Baker & Co., Newark, N. J., has recently prepared some 
interesting literature descriptive of the use of platinum in 
telephone manufacture, which can be had upon request. 





The McRoy Clay Works are installing two vertical presses 
and additional boiler capacity at their Brazil, Ind., plant 
with the intention of engaging shortly in the manufacture 
of sewer pipe. 





The American Cable Clip Company has removed to new 
and more commodious quarters at 39 East Forty-second 
street, New York, where it will have better facilities for 
handling its line of cable clips, cable hangers, etc. 





W. E. McCormick, formerly with the International Tele- 
phone Manufacturing Company, Chicago, and one of the 
best known engineers of the telephone field, is now with the 
Swedish-American Telephone Manufacturing Company. 





The F. Bissell Company, Toledo, O., is issuing a new 
souvenir advance card, which is one of the series showing 
the experiences and incidents connected with the travels 
of the “Bissell Frog.” These cards will gladly be mailed 
to any one upon request. 


The Frank Mossberg Company of Attleboro, Mass., 
has just issued a special catalogue covering metal reels, 
spools and beams such as are in employed by wire manu- 
facturers and the Textile Industry. This catalogue will be 
sent upon request to readers of TELEPHONY. 








Joseph R. Power of L. M. Ericsson Telephone Manufac- 
turing Company, Buffalo, N. Y., was in Chicago June 2oth 
on his way to Kentucky on a vacation trip. On his return 
Mr. Power will open a new Western headquarters and dis- 
play rooms for the Ericsson company at Des Moines, Ia. 





The American Electric Telephone Company has a new 
sales manager in the person of Gustav F. C. Bauer. For 
the past seven or eight years Mr. Bauer has been associated 
with the Century Telephone Construction Company of Buf- 
falo, N. Y., and previous to that was a salesman for the 
American Electric Telephone Company. His return to the 
latter company is good evidence of mutual esteem. 





The Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y., is issuing its latest circular, No. 
147. The news contained in it is of value to every inde- 
pendent telephone man and will be mailed to anyone upon 
request. The company~had an interesting exhibit at the 
convention of the Railway Téiegraph Superintendents, held 
at Montreal, Quebec, Canada, June 24th-27th, at which time 
it demonstrated its selective alarm telephone despatching 
system. 





NEW POLE HOISTER. 
‘3 HE accompanying illustrations show Benjamin I’. 
Shafer and his pole hoisting machine mounted on a 
common truck and lowered to pass under overhead wires. 
This machine is the fruit of ten years’ thought and experi- 
ment on the part of Mr. Shafer, who has been handling 
poles ever since he started out as lineman for the Western 
Union Telegraph Company in 1873. 
3y referring to the photographs the reader should get a 
good idea of this simple time saving machine, the use of 
which, it is claimed, will save from thirty-five to sixty per 
cent of the cost of putting up or taking down poles up to 
seventy-five feet in length. In an eight-hour day three 
men can place forty-eight poles with this machine and a 
team of horses. 
It will be seen that the pole hoister consists of a triangu- 
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lar mast or derrick, to which are hung the necessary blocks 
and tackle for lifting the pole. This mast is held in its 
perpendicular position by the pyramid shaped braces, that 
are mounted on the front of the wagon and to which is at- 
tached a light block and tackle for holding the mast or to be 
used in lowering and raising it when it is necessary to pass 
under trolley wires, bridges or other aerial obstructions. 
When the machine is used to hoist a pole the two ex- 





Shafer Pole Hoister with Mast Lowered. 


tensions or legs of the triangular mast are let down and 
adjusted so that the derrick will rest solidly on the ground 
in a perpendicular position. The wagon is thus relieved of 
all of the weight of the pole. These legs can be adjusted 
like a camera tripod, to take care of any uneven places in 
the ground and always keep the mast level and upright. 

When the machine is placed in its proper position by the 
three men necessary to operate it, and the tackle tied to the 
pole, one of the men ties the team to the rope and they 
pu!l the pole to its perpendicular position while the other 
two men guide the butt into the hole. Any pole up to 
fiftv-five feet in length can be put in its hole in ten minttes 
by two men, and a boy or man to handle the team. 

To anyone who'is familiar with handling poles it is not 











Shafer Pole Hoister in Action 


necessary to lay stress on the great economy that Mr. 
Shafer’s invention makes possible. He says that any com- 
pany who has two hundred or more poles, thirty to seventy- 
five feet in length to install can save the cost of this pole 
hoister and show a handsome profit, besides having an un- 
damaged machine for future work. 

This pole hoister is so constructed that it can be “knocked 


down” for convenience in shipping and will weigh about 
seven hundred pounds crated. 

Letters patent were issued to Mr. Shafer in December, 
1907, and he has made arrangements for the manufacture 

















Shafer Pole Hoister, Showing Pole Ready to Drop Into Hole. 


and sale of these machines with the well-known firm of W. 
N. Matthews & Bro. of St. Louis. 


A NEW DEPARTURE. 

HE Sterling Electric Company, Lafayette, Ind., one of 

the oldest and largest Independent telephone manufac- 
turers, has added to its complete line of telephone and elec- 
tric equipment a full line of supplies, and in the future can 
be depended upon to furnish all kinds of supplies and con- 
struction material, as well as the goods of its own manu- 
facture. We predict for the company the same measure of 
success in its new department as it has attained through its 
telephone apparatus. 





